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DEPARTMENT OF THE ARMY

BUFFALO DISTRICT, CORPS OF ENGINEERS

1776 NIAGARA STREET

BUFFALO, NEW YORK 14207

NCBPD-EB 18 November 1981

SUBJECT: Section 111 Detailed Project Report and Environmental Assessment
for Shores East of Diked Disposal Area, Lorain Harbor, OH -

Supplement No. 1

Commander, North Central Division
ATTN: NCDPD-PF/M. Dixon

1. Reference attached Draft Detailed Project Report (DDPR) and Environmental
Assessment, dated January 1981, SAB.

2. This letter provides additional information which finalizes the subject
report and upholds the subject report's finding that the diked disposal area
affects shoreline erosion. It also updates information since preparation of
the draft regarding public interest in the land acquisition plan, policy
decisions, and recommendations.

3. Diked Disposal Area Affects on Erosion. The subject report indicates
that the diked disposal area shelters the study area from westerly waves
resulting in entrapment which in the "worst case" promotes additional shore-
line erosion. Since the post-dike resultant wave climate is similar to that
which influenced the shoreline just east of Black River prior to the
construction of the East Breakwater shore arm in 1963, a comparison of those
shoreline conditions should support the premise that the diked disposal areadoes influence the shoreline east of the shore arm in much the same manner as
the shore arm influenced the shoreline east of the river.

4. Before 1963 and prior to the east shore arm, the shoreline from the
Federal east pier to Colorado Avenue exhibited a severe erosion condition.
That condition is specifically documented in literature dating back to the
1940's and generally even further back. Also, through analysis of the city
of Lorain's lot surveys and other mapping, considerable land loss is indi-
cated in the area since 1892 in spite of numerous private shore protection
works and backfill operations. The severe erosion condition was probably due
in part to a loss of sediment in the active littoral zone. The sediment was
transported so far vest that it either moved lakeward along the oblique
angled pier into the entrance channel where it was probably removed by
dredging, or, was sheltered by the harbor structures prohibiting westerly
waves from transporting this sediment back toward the east. In summary,
prior to 1963 a severe erosion condition was associated in part with harbor
conditions.
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5. In 1963, the East Breakwater shore arm was constructed. This did provide
a further barrier to westward movement of littoral material; however, the
material barred from westward movement was not as susceptible to entrapment
because northwesterly waves could transport some of the material back
eastward. Lake residents did, however, claim the East Breakwater shore arm
caused increased shoreline erosion. The Corps performed a Section 111
Reconnaissance Study because of those claims which found that the shoreline
was experiencing increased erosion but that was attributable to high lake
levels, not the shore arm.

6. The subject report describes the diked disposal area built in 1977 as
having similar effects on the shoreline today as did conditions of the harbor
prior to 1963. The attachment of the diked disfosal area to the East
Breakwater shore arm prevents westerly waves from transporting eastward
materials moved westward by the littoral process. The shore arm did not
shelter the subject shore from northwesterly waves. The result of diked
disposal area construction is the creation of a wave climate similar to the
pre-1963 condition. That wave climate causes entrapment that in the "worst
case" promotes additional erosion. Also, the diKe construction extended the
harbor eastward, resulting in an eastward migration of the erosion zone.
Therefore, an analysis of conditions prior to 1963 and post-dike conditions
furthers the conclusion of the subject report that the diked disposal area had
not caused the erosion problem experienced by shores east of Lorain; however,
the diked disposal area has contributed to shoreline erosion.

7. Land Acquisition Plan. At a September 1980 public meeting, Buffalo
District recommended no further Federal Involvement under Section 111
authority based on the lack of a local sponsor for a proposed revetment plan.
Events up until that time are documented in the subject report. In October

1980, the city of Lorain and Corps officials met at the request of the city
to discuss land acquisition as an alternative. City officials were
interested in the Corps land acquisition plan but expressed concern about the
high cost of the plan and possible high coat of the local share. Buffalo
District agreed to review land acquisition costs upon receipt of additional
funding. Meanwhile, city officials met with residents of the study area and
developed a land acquisition proposal of their own. The proposal was later
rejected by the Corps because over 50 percent of the properties proposed for
acquisition were subject to accretion, not erosion.

8. A Corps review of the land acquisition plan was made to refine the real
estate values which would be the primary cost associated with that plan. So
the basis for comparison for all alternatves would not change, August 1980
price levels and a 7-1/8 percent interest rate were used. The revised data
are shown in Table 1. The resultant refinement of costs, when combining
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total first costs with other costs, results in an increase in total cost from
$2,174,000 to $2,243,000 or an increase of $69,000. A cost allocation was
not performed once policy clarifications were made.

9. Policy Decisions. While the subject study was underway, several policy
questions arose regarding nonstructural alternatives - land acquisition in
particular. Final clarification of policy regarding the implementation of a
land acquisition plan under Section 111 Authority was not resolved until
after completion of the subject report. Final clarification of policy by
DAEN-CWP-A letter dated 7 May 1981 stated that Section 111 of Public Law
90-483 authorizes construction projects but does not authorize implementation
of nonstructural measures. This has a profound impact on this study because
the nonstructural land acquisition plan sought by local interests cannot be
implemented or cost-shared by the Federal Government under this study
authority.

10. Recommendations. The subject report, finalized by this supplement,
found that the Federal diked disposal structure does entrap materials with the
effect being accelerated erosion along the shoreline east of the dike.
However, the quantity of the impounded materials is so small that the effect
on the shoreline is immeasurable due to the complicating influence of high
lake levels, storms, and the effects of privately constructed shore
protection. Further findings showed no feasible plan exists which will only
mitigate the accelerated erosion effects. The structural total erosion
control plan recommended to local interests as stated in the subject report
was unacceptable to local interests for legal reasons regarding protection of
private property and land acquisition is not implementable under Section 111
Authority.

11. Based on findings in this study, the recommendation is that no Federal
action be taken as there is no solution to the problem within the scope of
the current Congressional authorization and in the overall public interest.

For

1A~ Inl P1P. JOHNSON | : :TAB I

as Colonel, Corps of Engin arm,:-'d LI~~~~~~~Commanding ,,, tc on,

i,_ t
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Table 1 - ALTERNATIVE tQ .CQUISITION PLAN COST/BENEFIT ANALYSIS

FIRST COST ITEMS

S Estimated Property Value $1,35,700
Contingencies, 20% (for possible paymp.-ts over and above

the appraised value) 271,100
Acquisition Costs 72,000
Demolition Costs 140,500

TOTAL FIRST COSTS $1,839,300

SUPERVISION $ ADMINISTRATION OF PLAN

@ 15% of Acquisition Costs $ 10,800
Overhead on S&A @ 27% 3,200

TOTAL $1,853,300

ANNUALIZED COSTS

Amortization of First Costs
@ i - 7 1/8%/yr for 50 yrs CRF - .07361
1,853,300 x .07361 - 136,421 say $136,'i00

ANNUALIZED BENEFITS

1&2) Savings on Private Protective
Structures @ $17,900/yr

3) Intangible Benefit - Alleviation of
Concern

TOTAL $17,900

BENEFIT/COST RATIO 17900/136400 B/C - 0.13

OTHER COSTS 1

Relocation Assistance $374,000
Moving Expenses 15,500

TOTAL $389,500

lItems considered under the Uniform Relocation Act (PL91-646) are not con-
sidered in the B/C Ratio.

IA-



DACW 49-80-C-0035
JANUARY 1981

DRAFT

DETAILED PROJECT REPORT
AND
ENVIRONMENTAL ASSESSMENT

SECTION 111
SHORES EAST OF DIKED DISPOSAL
AREA
LORAIN HARBOR, OHIO

PREPARED FOR
U.S. ARMY CORPS OF ENGINEERS
BUFFALO DISTRICT



SECTION 111
DETAILED PROJECT REPORT

ON
SHORES EAST OF DIKED DISPOSAL AREA

LORAIN HARBOR, OHIO

MAIN REPORT

TABLE OF CONTENTS

PAGE

THE STUDY AND REPORT 1

PURPOSE AND AUTHORITY 2
SCOPE OF THE STUDY 2
STUDY PARTICIPANTS AND COORDINATION 4
THE REPORT 4
PRIOR STUDIES AND REPORTS 5

RESOURCES AND ECONOMY OF THE STUDY AREA 6

ENVIRONMENTAL SETTING 6
RESOURCES AND ECONOMY 13

PROBLEMS AND NEEDS 15

GENERAL 15
EXISTING CONDITIONS AND FACTORS
PERTINENT TO THE PROBLEM 15
IMPROVEMENTS DESIRED 20
PLANNING OBJECTIVES & CONSTRAINTS 21

FORMULATION OF ALTERNATIVE PLANS 23

FORMULATION AND EVALUATION CRITERIA 23
ALTERNATIVES CONSIDERED 25
ALTERNATIVES CONSIDERED FURTHER 27
SUMMARY AND SYSTEMS OF ACCOUNTS 28
NED PLAN 40
EQ PLAN 40
SELECTED PLAN 41

THE SELECTED PLAN 43

PLAN DESCRIPTION AND ACCOMPLISHMENTS 43

ii



TABLE OF CONTENTS (Cont'd) PAGE

EFFECT ON THE ENVIRONMENT 44

OTHER EFFECTS 44

ECONOMICS OF SELECTED PLAN 44

METHODOLOGY 44
PROJECT COSTS 45
PROJECT BENEFITS 46
PROJECT JUSTIFICATION 46

DIVISION OF PLAN RESPONSIBILITIES 46

GENERAL 46

SUMMARY OF COST APPORTIONMENT 46

VIEWS OF NON-FEDERAL INTERESTS 47

REVIEW BY FEDERAL AGENCIES 47

SUMMARY 48

RECOMMENDATIONS 50

I.!

ii

I



TABLE OF CONTENTS(dont.)

FIGURES

NO. PAGE

1. LORAIN HARBOR, OHIO 2

2. COMPARATIVE GROUND PHOTOGRAPHS 9-12

3. FEEDER BEACH PLAN 29

4. GROIN SYSTEM WITH FILL PLAN 30

5. REVETMENT PLAN 31

TABLES

1. SUMMARY & SYSTEM OF ACCOUNTS 32-39

APPENDICIES

1. PROBLEM IDENTIFICATION

2. DESCRIPTION OF ALTERNATIVE PLANS

3. PUBLIC VIEWS AND RESPONSES

4. ENGINEERING INVESTIGATIONS

5. ECONOMIC ANALYSIS

6. INVENTORY OF CULTURAL RESOURCES

7. BIBLIOGRAPHY

iiii



TABLE OF CONTENTS (cont'd) PAGE

ENVIRONMENTAL ASSESSMENT EA-1

COVER AND ABSTRACT EA-1

LIST OF PREPARERS EA-2

TABLE OF CONTENTS EA-3

SUMMARY EA-5

NEED FOR AND OBJECTIVES OF ACTION EA-10

ALTERNATIVES EA-12

AFFECTED ENVIRONMENT EA-15

ENVIRONMENTAL EFFECTS EA-24

PUBLIC INVOLVEMENT EA-32

INDEX, REFERENCES AND APPENDIXES EA-33

I

I.

ivi

II



SECTION 111

Detailed Project Report

On

Shores East of Diked Disposal Area

Lorain Harbor, Ohio

THE STUDY AND REPORT

Lorain Harbor is located at the mouth of the Black
River in Lorain County, Ohio, about 27 miles westerly of
Cleveland Ohio. The physical features of the Federally
authorized and constructed harbor structures are shown in
Figure 1. The east and west breakwaters were constructed
during the period 1901-1915, however, the east breakwater
was not connected to the shore until a shorearm was con-
structed in 1963. The Outer Breakwater was constructed
in 1964. The Diked Disposal Area, its purpose being to
contain the polluted sediments from harbor dredging opera-
tions, was constructed during the period August 1976 to
September 1977. The Spending Beach Revetment which extends
from the Dike to the shore was constructed from June to
November 1977.

Subsequent to the Dike Disposal Area construction,
shore residents east of the harbor complained that this
structure was causing significant shoreline erosion and
failure of privately built shore protection structures.
In a letter dated 19 July 1979, the Mayor of the City of
Lorain officially requested that the Federal Government
investigate the severity of the erosion problem attributa-
ble to the Disposal Dike. In response to this request, the
Buffalo District Corps of Engineers completed a Reconnaiss-
ance study in February 1980 to determine whether the Dike
Disposal structure had caused an increase in erosion of
the shore to the east of the structures and, if so, develop
preliminary alternative plans for mitigating the increased
erosion. The Reconnaissance study concluded, based upon
available engineering, economic, environmental, and social
information, that the Diked Disposal area contributed to
the erosion and therefore the situation warranted the pre-
paration of a detailed project report(DPR). The DPR would
formulate a basis for selection of the optimum plan for
mitigation of damages attributable to the Dike Disposal
structure provided the plan is socially acceptable, tech-
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nically practical and economically feasible.

PURPOSE AND AUTHORITY

- The purposes of this study are to determine the extent
of shore erosion damage to the east of Lorain Harbor,
Ohio due to the Dike Disposal area structure and due to
natural processes. The study must also develop designs,
cost estimates, and cost sharing responsibilities for
appropriate alternatives which would provide shore erosion
protection or mitigation of damages due to the Dike Dispos-
al structure and natural processes.

This Detailed Project Report on shore damage to the
east of the Dike Disposal area was prepared under
authority of Section 111 of the River and Harbor Act of
1968 (P.L. 90-483). The Section 111 Reconnaissance Report
on this study area was submitted on February 3, 1980 and
that report recommended preparation of a Detailed Project
Report. Subsequent endorsement and approval for funding
was granted on February 6, 1980. Section 111 of P.L. 90-
483 provides for the following:

"The Secretary of the Army, acting through the'Chief
of Engineers is authorized to investigate, study, and
construct projects for the prevention or mitigation
of shore damages attributable to Federal navigation
works. The cost of installing, operation, and main-
taining shall be borne entirely by the United States
No such projects shall be constructed without specific
authorization by Congress if the estimated first cost
exceeds $1,000,000".

SCOPE OF THE STUDY

Figure 1 shows the geographic location of Lorain,
Ohio and the Federally constructed navigation works for the
Harbor complex. The study area extends from the Dike Dis-
posal revetment (Colorado Avenue) easterly to Indiana Ave.,
a distance of 2500 feet. The study limits were established
by analysis of data on shoreline and offshore bottom
changes and wave refraction analysis for conditions prior
to and after construction of the Dike Disposal area.

Existing data supplemented by a hydrographic survey
(April 1980) and aerial photography (April 23, 1980) were
used during the course of this study. The scope of report
coverage encompasses an investigation and assessment of

2



LLI.

ILI

3:z:

"4 vi

LI 6
4"' ~ wu

al -x w

ly Z 0



the physical factors pertinent to the problem and the
development of appropriate mitigation alternatives for
engineering feasibility and economic, social, and environ-
mental impacts; a selection of the most feasible plan; and
associated coordination with concerned agencies, local
government, and the public.

STUDY PARTICIPANTS AND COORDINATION

The District Engineer has closely coordinated this
study with the City of Lorain, State and Federal Fish
and Wildlife agencies, the Environmental Protection
Agency, and appropriate offices within the government of
the State of Ohio.

Coordination efforts have included site visits,
telephone conversations, letters, a public workshop, and
a public meeting. Attention was given to encouraging
participation and input from private interests (including
affected property owners) as well as governmental agencies
(refer to Appendix 3).

The public workshop for this study phase was conducted
in Lorain on 31 March 1980. The workshop purpose was to
inform interested parties that a Section 111 study was
being conducted an to explain the study process and
scope.

The public meeting was held in Lorain on 17 September
1980. This formalized meeting was conducted to present
study results and tentative conclusions. Public input
and comment was encouraged so that conclusions and recom-
mendations could be finalized with full understanding of
public reaction.

THE REPORT

The results of this study have been arranged into this,
the main report, and technical appendicies. An Environ-
mental Assessment (EA) is included in the study and
appropriate components thereof are incorporated into the
main report. The main report is a nontechnical summary
presenting the physical aspects of the study area, the
problems and needs, formulation of a plan for meeting
these needs, an evaluation of environmental impacts, a
summary of plan economics and related justification, and
recommendations concerning plan selection.

4I
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The appendicies to the main report provide greater
technical detail for related components of the main report
and are entitled:

Appendix 1 - Problem Identification
Appendix 2 - Description of Alternative Plans
Appendix 3 - Public Views and Responses
Appendix 4 - Engineering Investigations
Appendix 5 - Economic Analysis
Appendix 6 - Inventory of Cultural Resources
Appendix 7 - Bibliography

PRIOR STUDIES AND REPORTS

Prior studies and reports pertinent to this Section
111 Detailed Project Report are summarized in the sub-
paragraphs that follow.

House Document No. 229, 83rd Congress, "Appendix VIII,
Ohio Shoreline of Lake Erie Between Vermilion and Sheffield
Lake Village, Beach Erosion Control Study." This August
1949 report was prepared by the U.S. Army Corps of
Engineers, Buffalo District, submitted through higher au-
thority for review, and printed as the above indicated U.S.
Congressional House Document. In regard to the shoreline
east of Lorain Harbor, this report chronicled the attempts
by the federal and city authorities and private property
owners to halt erosion which had been "active over the
entire period of record". These attempts have ranged
from the dumping of massive quantities of spoil to the
dumping of broken concrete paving and bricks. Neither
of these efforts nor the many private shore protection
structures built have been effective in stopping erosion
along this shoreline.

22 January 1970, Section 111 Reconnaissance Report by
U.S. Army Corps of Engineers, Buffalo District, entitled
"Investigation of Effects of East Breakwater Shorearm at
Lorain Harbor, Ohio on Adjacent Shore". This study was
undertaken by the Corps in response to claims by residents
that the east breakwater shorearm was causing increased
erosion along the shoreline east of that structure. Al-
though the Corps did recogni.9 that the shore along Lake-
side Avenue was suffering increased erosion, this was
attributable to the near record high lake levels being
experienced at that time. No further investigation was
recommended.

, I .
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"Design Analysis for Spending Beach Section of Dike
Disposal Area, Lorain Harbor, Ohio", a report prepared in
June 1975 by Parsons, Brinckerhoff, Quade & Douglas, Inc.
for the U.S. Army Corps of Engineers, Buffalo District.
This report was prepared to present the design basis and
impact analysis justifying the construction of the re-
vetment spending beach joining the dike disposal structures
to shore at the foot of Colorado Avenue. It was expected
at that time that the spending beach would increase the
deposition of suspended material between the containment
structure and the shoreline. It was also realized that
the dike would provide protection to the shoreline from
storm waves from the northwest, but no further protection
of the privately owned shoreline was considered warranted
as no adverse effects from the dike were anticipated.

Section 111 Reconnaissance Reprt on Shores East of
Diked Disposal Area, Lorain Harbor, Ohio, a report pre-
pared in February 1980 by Tetra Tech, Inc. for the U.S.
Army Corps of Engineers, Buffalo District. Conclusions
of this study were that the Dike Disposal Area had not
caused the erosion problem experienced by the shores east
of Lorain, however the Dike Disposal structure has con-
tributed to shoreline erosion. A detailed feasibility
study was suggested to formulate a basis for selection
of an optimum plan for mitigation of dike attributable
shoreline erosion.

RESOURCES AND ECONOMY OF STUDY AREA

ENVIRONMENTAL SETTING

The city of Lorain is located along the south shore
of Lake Erie about 27 miles west of Cleveland, Ohio. The
Black River meanders through the city and discharges into
Lake Erie at the site of Lorain Harbor.

The general shore characteristics to the east and
west of Lorain Harbor are comparable. With the exception
of the approximate 3000 foot segment westerly of the
Harbor, at and contiguous to Lakeview Park, where shore
protection works and recreational facilities have sub-
stantially altered (improved) the shore characteristics.
The harbor entrance structures have constituted a complete
littoral barrier to alongshore sediment transport for the
past 75 years (see Figure 1). As a resultlittoral
material movement to the west of the Harbor has no measur-
able effects on the shore characteristics east of the
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Harbor and vice-versa.

The shore east of the Disposal Dike and its spending
beach revetment is characterized by a bluff 20 to 25 feet
high. Composition of the bluff varies, but, generally con-
sists of fairly compact boulder clay containing less than
20 percent granular material, which would tend to remain
in the beach and foreshore zone after the bluff erodes.
Shale outcrops are a common feature along the Lake Erie
shoreline, however they are not prevalent in the study
area. The slope of the bluff is nearly vertical exclu-
sive of shore segments where man-made structures influence
the ground profile fronting the bluff.

The shoreline east of the dike disposal structure
has been protected by numerous private protective struc-
tures since the early 1900's. In a 1974 survey by the
Ohio Department of Natural Resources, an average of 46
structures per mile of shoreline were counted in the Lorain
County reach 3 shoreline, which includes the study area.
These structures were primarily seawalls and groins but
breakwaters and piers were also evident.

These man-made structures play an important role in
the control of bluff erosion. There is a direct corre-
lation between the erosion rate and the presence and age
of structural protection. The existence, or lack thereof,
of a beach fronting the bluff can also be correlated with
bluff recession rates. Historically the beaches fronting
the bluff within the study area have progressed from wide
natural beaches in the late 1800's to beaches trapped by
man-made structures in the mid 1900's to practically no
beach today. The well intentioned solution to the bluff
erosion problem is now contributing to the recession by
denying littoral material to the beach zone. Bluff erosion
is the major source of beach building material in the
study zone and without it the protective beaches will con-
tinue to erode.

Figure 2 presents comparative ground photographs of
the shoreline and bluff in the study zone east of the dike
disposal structure.

The predominant type of housing in the area is single
family, multi-level, frame dwellings. Much of them date
from the period of World War I through the mid 1920's.

7



Property values generally increase from west to east in
the project area. The condition of structures varies
widely.

Local terrain is typical glacial lake plain and is
relatively level. Surficial materials are primarily un-
consolidated pleistocene glacial deposits. Low relief,
relic beaches and ridges can be: found inland of present
beaches and represent earlier higher, states in Lake
Erie geological history. In the shallow nearshore zone
fronting the study area, the benthic community is dominated
by sludge worms and midge larvae and is characteristic of
a moderately polluted bottom. The phytoplankton is typical
of similar areas with blue-green, green, dinoflagellate,
and diatom species present. The zooplankton consists of
calanoid and cyclopoid copepods, cladocerans, miscellaneous
crustacean nauplius larvae, and rotifers.

In order to assess the impacts of the proposed plans
on significant cultural resources, the 18 March 1980
edition of the National Register of Historic Places and
all subsequent revisions were consulted. While several
properties were listed for the city of Lorain, only one,
the Lorain Lighthouse, is located in close proximity to
the Environmental Impact Area of this study. This structure
will sustain no direct impacts as a result of this study,
but may be subjected to visual impacts resulting from near-
by construction. Based on a cultural resources report
completed for the area in 1975 entitled: Inventory of
Cultural Resources: Diked Disposal Site No. 7, Lorain,
Ohio, by Dr. Don Dragoo, there are no potentially signi-
ficant sites which would be impacted by any of the project
alternatives. This report is contained in the Cultural
Resources Appendix No. 6. In addition, the Regional
Archaeological Preservation Officer, in Cleveland, has
stated that no known archaeological sites exist in or ad-
jacent to the study area.

Access to much of the shoreline, in the project area,
is limited by residents who have posted the beaches be-
hind their property.

8
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Shoreline at East Breakwater Shorearm
Fall 1976

I%

Shoreline at Spending Beach Revetment
Spring 1978

r
Figure 2
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Lookina West alonT
Shoreline toward Spending
Beach Revetment
October 1979

Looking west from House Lot 0739
Fall 1976

Figure 2A
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Looking West from Colorado Avenue
Fall 1976

Figure 2B
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Spending Beach Revetment and
Disposal Retention Dike
October 1979

Looking East from Spending Beach
Revetment, October 1979

Seawall Condition at the foot
of Idaho Avenue, October 1979

Figure 2C
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No wetland areas are located in the study area. The
water quality of Lake Erie is generally regarded as degraded.

No species on the U.S. Fish and Wildlife Service's
list of endangered and threatened wildflife and plants or
on the Ohio Department of Natural Resources' list of en-
dangered wild animals occurs in or near the study area.

RESOURCES AND ECONOMY

Due to its location at a juncture between lake, rail
and highway systems and other lesser factors, Lorain has
developed a diverse business-industrial base. Plants in
the city employ over 24,000 workers with an annual pay-
roll in excess of $250 million. The city has been a major
port for a considerable period. It has facilities for
shipping and receiving bulk cargo such as iron ore, coal,
and gypsum. A nearly complete, multi-million dollar
pelletized iron ore terminal, is now operating in the port.
Vessels up to 1,000 feet in length can be handled at this
facility. A major ship building firm is located on the
Black River, just upstream of the main commercial docks.
Repair and winter shelter for lake carriers is provided
at several points along the river as well.

The economic dependance of the area upon the port
is indicated by the fact that over 15,000 persons living
in and around Lorain work in jobs which depend upon ship-
carried iron ore supplies. An average of over 7 million
tons of ore passes through the port each year. Ore
carrier traffic on the Black River requires channel dredg-
ing. Materials removed from the river bottom during
dredging would contaminate local waters and are prevented
from doing so by isolating them in the dike disposal
area located next to the east breakwater. Federal regula-
tions require such a disposal method for polluted materials.

Industrial activity includes the manufacturing of
steel pipe, ships, automotive components, vehicles,
chemicals, building materials and electronic equipment.
Lorain has a diversified employment base due to the ex-
istance of over 55 manufacturing plants. The largest single
employer in the area is a major auto maker with 8,000 to
9,000 employees, in two plants. A major steel plant is
second with 7,500 to 8,000 employees. A third firm, a
builder of bulk cargo ships, also employees large numbers
of Lorain residents.

13

It



Both primary metals and transportation manufacturing,
employing over one third of the total county work force,
are not anticipated to gain in absolute employment over
the next 20 to 30 years; according to Northeast Ohio
Demographic and Economic Projections 1970-2020. Employ-
ment in Lorain County has expanded at a moderate rate and
is estimated to reach 91,350 by the end of 1980.

1970 census data indicated that an average property
in the study area, house and lot, was valued at between
$10,000 and $12,750. Present values for study area housing
are estimated to range between $40,000-$70,000. Data from
the city of Lorain indicates that 45 lakefront parcels are
occupied within the study area. Using average figures,
the total value of these occupied properties is about
$2,000,000.

Lake related .eisure time activities are an important
element in Lorain recreational picture. Pleasure boating,
fishing, swimming, walking, and running activities are
commonly observed on or near the lakeshore. A shortage of
public fishing piers exists in the area. As a result,
a number of structures such as the dike disposal area,
east breakwater shorearm and the groins located in Century
Park are being utilized by the general public. Residents
also use privately owned and built seawall structures for
fishing. These structures are used to observe harbor and
lake activities as well.

Approximately 3,000 small boats were registered in
Lorain during the mid 1970's. The port authorities
have indicated that the needs of such craft and their
operators are of concern. Marina development plans have
been formulated and additional planning activity is taking
place at present.
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PROBLEMS AND NEEDS

GENERAL

The Lorain Harbor Diked Disposal Area is a Federally
constructed facility whose purpose is to contain the
polluted sediments from harbor dredging operations. The
Diked Disposal area was constructed during the period
August 1976 to November 1977. Subsequent to this con-
struction, residents east of the harbor have complained
that the structure is causing significant shoreline
erosion and has contributed to failure of shore protec-
tion structures. Prior reports, as cited in the first
section of this main report, document the fact that the
shores east of Lorain Harbor have had a long history of
erosion problems. The Section 111 Reconnaissance Report,
completed by the Buffalo District Corps of Engineers in
February 1980, conclded that the Dike Disposal Area had
not caused the entire erosion problem experienced by the
shore east of Lorain Harbor; however, the structure has
contributed, to some degree, an impact which may accelerate
this natural condition. The purpose of this report is
to determine what post 1977 shoreline damages are attri-
butable to the Federally constructed diked disposal
structure, evaluate alternatives, and select the optimum
alternative providing that the selected plan is socially
acceptable, technically practical and economically justi-
fied. Mandatory action on the part of the Federal govern-
ment is not required under the regulations for a Section
111 study but considering the historical erosion problem
along this shoreline, the need still exists for total
erosion protection.

EXISTING CONDITIONS AND FACTORS PERTINENT TO THE PROBLEM

Existing conditions of the shore ea-t of the Diked
Disposal area have been summarized in earlier sections
of this report, and in the attached appendicies. Physical
factors and analysis pertinent to the problem are addressed
in the paragraphs that follow.

Fluctuations in lake level may alter shoreline con-
ditions extensively. The International Great Lake Datum
(IGLD) for low water for Lake Erie has been established
at 568.6 feet. The mean elevation of the lake surface
for the period 1860 to 1977 has been 570.36 feet or 1.76
feet above low water datum. In addition to annual and
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seasonal fluctuations, cycles of high and low stages,
(as related to either the IGLD or the average lake level
for the past 117 years) extend over periods of several
years with no historically consistent pattern. During
cycles of high lake stages, incident wave energy is
dissipated in a more shoreward location; thus, the shore-
line bluff and man-made shore protection structures are
subjected to direct wave attack. Shore recession and
resultant addition of sediments to the littoral zone can
be expected during these cycles of high lake state. In
the transition period to and during the low stage cycles,
there is a beach and foreshore profile adjustment, and
the incident wave energy is dissipated in a more lakeward
location. During the low stage cycles, additional beach
and man-made shore protection structures designed to im-

pound alongshore moving littoral materials can be
expected to be more effective. In addition to annual
fluctuations, storms produce local lake level changes of
irregular duration and these can be of significant impor-
tance to shore process; particularly during cycles of high
lake stages. The following is a tabulation of pertin-
ent data on Lake Erie levels as provided by the U.S. Lake
Survey Center for the gage at Cleveland Harbor, Ohio.
These data are considered applicable to levels at Lorain
Harbor:

Mean Elevaticn Variance From

_ae !IGL0))Feet _ _LD)*Feet

Annual

1968 570.92 +2.32
1969 571.54 2.94
1970 571.10 *2.50
1971 571.27 +2.67
1972 571.89 +3.29
1973 572.71 +4.11
1974 572.52 +3.92
1975 572.27 +3.67
1976 572.13 +3.53
1977 571.24 +2.50
1979 571.48 -2.98
1979 571.r: +2.95
Longterm
i860-1977 570.36 +1.76
Highest Monthly
Mean a July 1973 573.51 +4.91
Lowest Monthly
Mean * Feb. 1936 567.49 -1.11
*1GLO = International Great Lakes Datum(1955 * 568.6 feet
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For study planning and design a Lake level of 574.1(IGLD)
has been selected. This is based on a 20 year return
interval mean water level of 573.05 feet plus a 1.05
foot annual average peak rise in the mean level at Lorain
Harbor.

Wind data for the study area was obtained from U.S.
Coast Guard data at Lorain Harbor, Ohio for the period
1938 thru 1971. This data shows no predominance of wind
from any particular direction, although there is a slight
favor of winds from the West vs. winds from the East.
There is also a slight favor of the higher wind speeds
(25 mph and over) from the Northwest and West directions
over those from the Northeast. These factors, are enough
to overcome the inconsistency of fetch lengths (approx.
70 miles to the Northwest vs. approx. 200 miles to the
Northeast) to produce the highest deep water wave heights
from Western approach quadrants. Based upon a 10 year
return interval extreme estimate of conditions offshore
of the study area, a deep water wave height of 9.8 feet
for waves approaching from the North thru Northwest di-
rection will be used as the design storm wave for this
study.

Aerial photographs (1974,1970,1979,1980) showing
shore structures to the east of Lorain Harbor indicate a
very slight predominance of east to west movement of
littoral materials. This is not inconsistent with the
estimate of extreme storm waves out of the west as men-
tioned above in that littoral movements are dependent
upon the duration of wave activity and the angle of in-
cidence with the shoreline as well as wave severity.

There are three possible sources of sediment supply
to the littoral zone in the study area; stream discharge;
bluff erosion; and supplies from outside the study area.
The suspended sediment load of the Black River is con-
fined by the federal navigation works from entering the
littoral zone downdrift of the study area. Updrift, to
the east of the study area, there are no streams which
contribute significant quantities of sediment to the
littoral zone.

Bluff erosion within the study area comprises the
major contribution to the littoral zone supply. Because
of the composition of the bluff, only a small portion
(approximately 700 yd 3/yr/mi out of a total 3600 yds 3/yr/mi
in Lorain County from Charles H. Carter, Sediment Load
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Measurements Along the United States Shore of Lake
Erie, 1977) is available as beach building material.
Therefore, large portions of the bluff must erode to
provide even small quantities of sediment in the littoral
zone.

The Lorain Harbor navigation works present a complete
littoral barrier to sediment transport from the west of
the study area. To the east, numerous private shore pro-
tection works trap littoral sediments and provide a
minimal quantity of material into the study zone.

Bluff recession rates have been calculated in the
Problem Identification Appendix of this report. By using
long term averaging of bluff line changes over the period
1937 to 1973, a pre-dike bluff recession rate has been
quantified for the 2500 feet of shoreline in the study
area. This 2500 feet has been broken down into smaller
increments based upon sections of shore which remained
stable or which receeded during the 1937 to 1973 period.
These calculations resulted in the pre-dike recession
rates shown in the tabulation below.

For the post-dike period, aerial photographs of the
study area were compared to determine the position of the
bluffline in 1978 and 1980. This type of analysis is
subject to various inaccuracies which are listed in the
Problem Identification Appendix. The most serious draw-
back is the small time frame over which these average re-
cession rates were obtained. Two years is considered to
be an insufficient time period for this analysis because
it does not cover high and low periods of lake level. There-
fore, the rates obtained may be biased toward excessive
recession in this, a high lake level period. The predicted
post-dike bluff recession rate per shoreline increment is
also presented in the tabulation below and further discussed
in APendix 1.

1937-1973 1978-1980
Shoreline Increments* Pre-Dike Rate Post-Dike Rate

- 0 to 50 0.4 ft/yr. 0.0 ft/yr.
50 to 450 1.2 0.0

450 to 950 1.2 0.2
950 to 1950 0.8 1.5
1950 to 2350 0.7 2.9
2350 to 2500 0.0 1.1
*Refers to distance in feet east of the centerline of Colorado
Avenue; further discussed on page 1-30 and 1-34of Appendix 1.
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The difference between the pre and post dike rates
represents a worse case estimate of the effects of the
dike disposal structure on the study shoreline. The in-
fluence of high lake levels and failing private protective
structures could not be quantified for the short post dike
period and therefore the increased recession rate has
been attributed solely to the federal navigation works
as an estimate of the upper limit of federal responsibility.
A weighted average recession rate comparison for the
2500 feet of study shoreline reveals that the post-dike
average of 1.1 ft/yr is not significantly greater than
the pre-dike average of 0.8 ft/yr considering the in-
accuracies of aerial photography bluff recession data.

Data to determine the volumetric bottom changes in
the study area are limited to bottom soundings taken in
June 1974, October 1979, and April 1980. Detailed
analysis of these data is presented in Appendix 1. This
analysis indicates that accumulation of littoral sediments
in the nearshore zone for a distance of 800 feet east of
the spending beach revetment has averaged 5400 cubic
yards per year since November 1977 (completion date of
Dike/Revetment construction). This accumulation serves
as a beneficial factor in regard to shore protection for
the 800 foot sector east of the revetment. From Station 8+00
to 25+00 bottom sounding data are sparse and reliable volu-
metric computation of changes between November 1977 and April
1980 is not possible. Qualitative analysis of data indicates
erosion from Station 8+00 to 24+00, thence, slight accretion
to Station 25+00, even though there is indicatei 1-lff
recession in the shore segment from Station 24+00 to 25+00.

Wave refraction analysis indicates that the Dike
structure geometry causes waves from the Northwest to be
masked for a distance of about 800 feet east of the Revet-
ment (Colorado Avenue). Easterly transport of the
accumulated material in the foreshore zone formed by the
Dike, revetment, and shore is minimal. The quantity of
material required to fill this zone until waves from the
western quadrants transport material back to the east is
estimated to be in the order of 400,000 cubic yards; thus,
impoundment of westerly drift in this zone can be expected
for many years in the future.

An analysis of waves from the northeast and resultant
shoreward reflection off the Dike structure indicated
that this factor would have minimal adverse impact on the
study shoreline. Also, an evaluation of water level set-
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up in the zone formed by the Dike, revetment, and shore,
due to waves from the northeast quadrant, indicated that
this factor would have minimal adverse impact.

IMPROVEMENTS DESIRED

The construction of the Dike for the Disposal Area
was started in August 1976 and completed in November 1977.
Therefore, claims by shorefront property owners that the
Dike zystem has adversely affected their shoreline would
be applicable for the period November 1977 to the present.

Some residents state in letters (on file with the
Buffalo District Engineer Office) that they had between
twenty to twenty-five feet of beach front on their property
prior to the Dike construction and that no beach now re-
mains. Statements in other letters irdicate that the
elevation of the beach fronting their seawalls has
lowered four to five feet since Dike construction. They
also state that, in the past, waves from the northwest
would return sand to their shore frontage from the west.
Now, however, the Dike construction is said to cause
sand accumulation at the junction of the Dike and shore-
line where waves from the Northwest cannot transport the
sand in an easterly direction. A resident states that
waves from the northeast reflect off of the Dike structure
and increase in intensity as they break on the shoreline.
Another resident claims that the Dike forms an embayment
into which storms from the northeast drive the lake water
and this increases the water level so that the waves attack
the shoreline at a higher level.

The improvements desired by the affected residents and
the city of Lorain are reflected in the 19 July 1979
formal request by the Mayor of Lorain. He requested a
Federal investigation of the severity of the erosion pro-
blem attributable to the Disposal Dike. Statements from
attendees at public hearings on the problem and by written
communications to the Buffalo District Engineir also in-
dicate desire for action. The local residents request
that the Federal government accept the responsibility for
increased erosion and for failed private structures along
the study shoreline. The improvements considered by the
Federal government for this study are commensurate with
the limitations specified in Section 111 of P.L. 90-483;
namely, that Federal financial responsibility be limited
to the improvements which mitigate only the damages attri-
butable to the Federally constructed Dike Disposal structure.
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PLANNING OBJECTIVES AND CONSTRAINTS

In the planning objectives process, consideration
must be given to national, state, and local water and
related land resource management needs specific to the
study area that can be addressed to enhance the National
Economic Development(NED) or the Environmental Quality(EQ).
The NED objectives include the consideration of tangible
and intangible benefits and the EQ objectives include the
enhancement of quality aspects of water, land, and air by
control or prevention of erosion and avoiding irreversible
commitment of resources to future uses. The planning
objectives must be responsive to public concern with re-
gard to regional population growth, economic development,
land use, aesthetics, and insure that solution to a smaller
area is consistent with broader or regional concerns.
The planning objective must consider base conditions and
future projection without changing existing or base con-
ditions.

The specific planning objectives are:
(a) To improve National Economic Development by

increasing the value of the nation's output of
goods and services and improving economic
efficiency;

(b) To enhance Environmental Quality
by the management, conservation, preservation,
creation, restoration, or improvement of the
quality of certain natural and cultural resources
and ecological systems.

(c) To mitigate or prevent shore damages due to the
dike disposal structure and natural processes.

(d) "Any additional objectives" eg. To provide for
the health and safety of these people living
along the shoreline east of the dike disposal
area.

PLANNING CONSTRAINTS

Constraints on the planning process and on plan for-
mulition include 1) legal, as defined in the limitations
of Section 111 of Public Li.w 90-483, and policy as expressed
in Engineering Regulation(ER) 1105-2-50, 2) environmental
and 3) other.

The above cited law authorizes the Chief of Engineers
to study, construct, and maintain works for prevention or
mitigation of damages to both public and privately owned
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shores to the extent of the damages that can be directly
identified and attributable to Federal Navigation works.
The policy as expressed in ER 1105-2-50 sets forth that
the objective of Section 111 is to provide mitigation
measures for shore damages attributable to Federal Navi-
gation projects, where equitable and in the public interest.
Justification of mitigation measures should be made by
comparing their costs with values represented by the
damages preventable. Exercise of the authority of Section
111 to provide mitigation measures at Federal expense is
not mandatory and a finding for or against its use should
fully consider the pre-project conditions and the justi-
fication of incurring mitigation costs. Also, Federal
expenditures are limited to 1 million dollars unless
there is specific Congressional authorization.

Environmental constraints in the process of planning
objectives involved the consideration of causing the
least possible disturbance of the terrestrial and aquatic
environments, of maintaining or improving the aesthetic
value of the affected area, and of alleviation of concern.

Other constraints in the process of planning objectives
involved the limited amount of quantitative data available
for comparing the study area's physical changes relative
to the pre and post dike construction.
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FORMULATION OF ALTERNATIVE PLANS

Formulation of alternative plans to mitigate shoreline
damages attributable to the Dike Disposal Area structure
required the consideration of several measures. The estab-
lishment of alternatives also required the consideration of
engineering feasibility, economic practicability, and
environmentel and social effects.

GENERAL FORMULATION AND EVALUATION CRITERIA

In accordance with established Federal policy on
multiobjective planning for water resource dtudies, the
impacts that must be assessed are specified as well as
the conditions and criteria applicable to plan formulation.
Formulated plans must meet needs of the acea taking
into account both tangible and intangible benefits
and costs, and effects relating to the environment and
social well-being of the area.

The process of plan formulation and screening of
alternatives must be compatible with the planning frame-
work established in the Water Resources Councils' "Princi-
ples and Standards for Planning Water and Related Land
Resources", which requires the formulation of alternative
solutions to the problem. The alternatives must serve
the objectives of National Economic Development(NED), En-
vironmental Quality(EQ), Regional Development(RD), and Social
Well-Being(SWB). The process of plan formulation must
include structural and non-structural measures.

Within the planning framework specific criteria
must be established relative to general policies,
technical engineering, economic principles, social, and
environmental values. These criteria are as follows:

General

a. The Federal responsibilities for mitigation
measures be limited to that authorized under
provisions of Section 111 of the River and Harbor
Act of 1968 (P.L. 90-483) and be in accordance
with guidance provided in Engineering Regulation
(ER) 1105-2-50.

Technical Criteria

a. Engineering design and anticipated construction
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procedures should be based on present state of
the art and knowledge applicable to the field of
coastal engineering.

b. A coincident 200 year design frequency, using
the 10 year recurrence significant deep water wave
height in combination with the 20 year lake level,
should be used for design of structures.

c. Moderate wave overtopping of groins is considered
acceptable since the purpose of the groins is to
compartment the fill.

d. Crest elevation of revetment be designed to
permit no wave overtopping for the design storm
conditions.

Economic Criteria

a. Tangible benefits should favorably compare with
project economic costs.

b. Each formulated plan should provide the maximum
net benefits within the formulation framework.

c. The benefits and costs should be in comparable
economic terms.

d. A 50 year economic life and 7 1/8 percent interest
rate are used for the economic evaluation.

e. The base case for comparison of alternative plans
is the No Action plan.
f. Cost and benefit estimates are to be based on 1980

unit prices

Socio-economic and Environmental Criteria

For water resource planning, the criteria for socio-
economic/environmental considerations are set forth by
the National Environmental Policy Act of 1969 (P.L. 91-190)
and Section 122 of the River and Harbor Act of 1979 (P.L.
91-611) and the guidance criteria contained in ER 1105-2-
105. These criteria require that all significant adverse
and beneficial economic, social, and environmental effects
of planned developments be considered and evaluated in the
process of plan formulation.
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ALTERNATIVES CONSIDERED

In formulating the plan of improvement, 7 alternatives
were considered and evaluated in terms of applicable
criteria to determine that plan which most favorably ful-
fills the planning objectives and constraints. The al-
ternative plans considered were:

I No Action
II Land Acquisition

III Feeder Beach
IV Groin System with Fill
V Revetment

VI Offshore Segmented Breakwaters with Fill
VII Single Long Groin with Shore Restoration

The following is a screening of the alternative
plans in terms of meeting planning objectives and constraints:

ALT. PLAN I - No Action: This plan represents the
base condition for evaluation of all other structural al-
ternatives. This alternative avoids the monetary invest-
ments and potential adverse impacts associated with the
other plans. There would be no tangible or intangible
NED Benefits resulting from this plan and no EQ, RD, and
SWB impacts. The problems of shore erosion would remain
unchanged. The No Action plan is responsive to the
planning objectives should a determination be made that pro-
ceeding with mitigation measures for shore damages would
not be justified on the basis of equity and in the public
interest.

ALT. PLAN II - Land Acquisition: The principal feature
of this plan is to award complete monetary reimbursement to
owners and dwellers in the damaged area for property which
must be vacated due to threatened erosion. This plan is
responsive to planning objectives. Because adequate
replacement housing is assured elsewhere in Lorain, these
people suffer the loss of lakefront sites for their dwell-
ings but are compensated by the realization that they need
never be concerned again about the threat of loss due to
bluff erosion. Federal policy (see public Law P.L. 91-646
Section 206) prohibits any type of relocation (except
physical movement of the structure) when these types of
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purchase options are available to homeowners who receive
fair compensation for evacuating their property. The
possibility of physically relocating the houses is pre-
cluded by lack of available land and, often, the age and
condition of the structures. In addition, alterations
of aquatic and nearshore habitats would not occur under this
plan and an opportunity for a significant public benefit
would occur if the vacated land is converted into an up-
land recreational area by local interests.

ALT. PLAN III - Feeder Beach: This Plan involves
the initial placement of sand in the eroded shore sector
(Station 8 + 00 to 24 + 00) equal to that which has been
calculated to have been impounded by the Dike Disposal
Structure which is 18,500 cubic yards to cover the period
1977 to 1980, thence the periodic placement of sand (equal
to 5400 cubic yards per year) in the same area for the life
of the project. This plan is only partially responsive to
planning objectives as it does not provide a solution for
the total erosion problem. Although the plan provides for
replacement of an amount of sand back in the littoral zone
equal to that calculated to be impounded by the Dike Disposal
Structure, the predicted effectiveness of the Plan is iudged
to be marginal because of the relatively small quantities
of sand involved in the placement operation.

ALT. PLAN IV - Groin System with Fill: This olan
involves the construction of four groins equally spaced
within the eroded shore sector with concurrent Tilling of
the compartments between the groins and annual nourish-
ment thereafter for the life of the project. The plan
fulfills planning objectives. The plan provides for partial
treatment of the total erosion problem within the study
limits. Its engineering certainty is judged to be greater
than the Feeder Beach Plan for treatment of that portion
of the erosion problem attributable to the Dike Disposal
structure. However, the Groin and Fill Plan is judged
to be of a lessor engineering certainity as compared to
the Revetment Plan (Alternative Plan V).

ALT. PLAN V - Revetment: This plan involves the
construction of a revetment throughout the length of
the eroded sector. This plan fulfills planning objectives.
The plan provides protection of the shore against natural
erosion as well as any aggravated erosion caused by the
Dike Disposal Structure. The engineering certainty of this
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plan is judged to be very positive and considered to be
higher than any of the other structural alternatives con-
sidered in this study.

ALT. PLAN VI - Offshore Segmented Preakwaters with Fill: This
plan involves the construction of a series of offshore
breakwaters which would serve to protect the eroded sector
of the study area. Initial and periodic placement of
sand fill along the shore would be required. The plan
fulfills planning objectives. It would provide protection
of the shore against all causes. The engineering certainty
of this plan is judged to be very high and comparable to
the Revetment Plan (Alternative V). However, this alter-
native Plan VI was rejected for further consideration on
the basis of excessive costs incurred to duplicate the
effectiveness of protection that could be accomplished from
other structural alternatives.

ALT. PLAN VII - Single Long Groin with Shore Restoration:
This plan involves the construction of one long groin
positioned along the shore such that the prefilled beach
and foreshore zone to the east of the groin protects shores
to the easterly limit of the study area. This groin
would also compartment the shore segment westerly to tne
Dike Disposal Revetment to retain placed sand fill and
thus protect that shore segment. This plan fulfills plann-
ing objectives. The engineering certainty of this plan
is less than the Revetment Plan and the Offshore Segmented
Breakwater Plan. There is also an engineering uncertainty
of the amount of fill that would be needed periodically
on the easterly side of the groin to meet requirements of
maintaining the geometry and stability of the initially
placed and adjusted fill. Because of this uncertainty,
this plan was rejected for further study.

ALTERNATIVES CONSIDERED FURTHER

In reference to the seven alternatives considered,
alternatives rejected were: Offshore Segmented Breakwaters
with Fill(No. VI), and Single Long Groin with Shore Restora-
tion(NO. VII). The No-Action Plan, Alternative I, is
considered to be the base condition for comparison to all
alternatives and consideration of this plan is implicit
within the evaluation of the four remaining plans. The
four alternatives considere6 for further evaluation are:
Land Acquisition (Nj. II), Feeder Beach (No. III), Groin

System with Fill (No. IV), and Revetment (No. V). Figure
3 is a layout for the Feeder Beach Plan, Figure 4 shows
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the Groin System with Fill Plan, and Figure 5 is a layout
of the Revetment Plan.

The following summary tabulation presents an estimate
of the cost and benefit analysis of the four alternatives:

Alternative Plans

Land Feeder Groins
Acquisition Beach & Fill Revetment

First Costs ($XI000) ($Xl000) ($XI000) ($Xl000)

Federal 1022* 288 288 288

Non-Fed. 1152 0 1956 1508

Total 2174 288 2244 1796

Annualized Costs
Federal 75 75 75 75

Non-Fed. 85 0 153 87

Total 160 75 228 162

Annualized Benefits 18 22 30 33

Benefit/Cost Ratio 0.11 0.30 0.13 0.20

*First cost amounts exceeding one million dollars require

Congressional authorization.

SUMMARY & SYSTEM OF ACCOUNTS

A tabulation of summary and systems of accounts(S&A)
for this Section I1 study of the shores east of the Lorain
Karbor Diked Disposal Area structure follows.
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NATIONAL ECONOMIC DEVELOPMENT (NED) PLAN

From the preceeding evaluation, it is concluded that
the Feeder Beach Plan, Alternative III, best accomplishes
objectives of maximizing national economic development(NED)
at least cost locally and nationally. The estimated first
and annualized costs are respectively, $287,800 and $75,200.
Ail costs tor this plan would be Federal responsibility.
The estimated annual benefits are $22,500, resulting in a
benefit/cost ratio of 0.30.

ENVIRONMENTAL QUALITY(EQ) PLAN

An Environmental Quality(EQ) Plan addresses the
planning objectives in the way which emphasizes aesthetic,
ecological, and cultural net positive contributions to
the components of the EQ account. An EQ plan is not
developed in this study because commercial and residential
uses within the study area would preclude implementable
opportunities to enhance the environment. Creation of
social, physical, or biological benefits of significant
proportion would require large expenditures and usually
would not comply with various study goals and constraints.
Since the criteria for an EQ plan cannot be met, a Least
Environmentally Damaging(LED) Plan is selected.

The Land Accuisition Plan, Alternative II, has been
designated as the LED Plan. The principal impact of
this alternative is the removal of residents and structures
from the designated eroding area. Some property owners
and dwellers may regard this impact as adverse, but full
monetary compensation would be received for all tancible
losses. Similar properties are available within Lorain
for dislocated residents, although they would probably
lose their lakeside proximity. From a aeneral public
perspective, negative impacts would be limited to annual
property tax losses. Positive aspects of the acquisition
plan include the elimination of expenditures for treating
erosional damages to residential structures. A significant
beneficial impact would also accrue if local interests
converted the land into a park or similar recreational
facility. The LED Plan accomplishes the study goal of
preventing uncompensated damages from erosion, but does
not alter or affect the natural aquatic and shore condition.
Nearshore biological habitats and populations would not
be disturbed on either a short-term or a long-term basis.

4
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SELECTED PLAN

The Feeder Beach Plan will mitigate only that portion
of the shoreline damages attributable to the Dike Disposal
structure. An evaluation of its engineering certainty,
combined with the judgement that this plan would not pro-
tect shore property and land which would be continually
lost in the future due to natural erosion, resulted in
the selection of a plan which would provide total protection
against all erosion. The selected plan which would best
satisfy planning objectives and would provide total protec-
tion is the Revetment Plan or Alternative V.

The Revetment Plan provides protection against
natural erosion as well as the aggravated erosion caused
by the Dike Disposal structures. The plan provides for
2000 lineal feet of rubblemound revetment extending
along the shore easterly of Colorado Avenue. Where
possible, the revetment will incorporate existing
structures as a part of its core, however, the existing
structures will be covered or integrated with appropriately
graded stone such that the geometry and protective
efficiency will be consistent throughout the length of the
Revetment.

The estimated total first costs for the Revetment
Plan are $1,796,000. Annualized costs, includinq amortization
of the first cost are estimated to be $161,900. The
annualized tangible benefits for preventing damage to shore
properties is estimated to be $33,000. Intangible bene-
fits which accrue as a result of implementation of this
plan are alleviation of concern against property or
structural loss for residents in the protected area,
enhancement of property values due to a stabilized bluff-
line, and aesthetic improvement of the bluff face as com-
pared to present conditions. The resulting benefit to
cost ratio is 0.20 to 1.

The Federal financial responsibility for the Revetment
Plan is limited to the maximum responsibility as defined
in the Feeder Beach Plan (Alternative Plan No. III) as
the Feeder Beach Plan mitigates against only those damages
attributable to the Diked Disposal structure. Accordingly,
the Federal responsibility for participation in the
estimated first cost of the Revetment Plan is limited to
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$287,800 and limited to $75,200 for annualized costs.

The historical shoreline and bluffline change data
indicates that the shores easterly of Lorain Harbor have
been eroding for many years prior to constructicr of the
Diked Disposal structure. The quantified data applicable
to this study indicates that the Diked Disposal structure
does, and will continue to, impound westerly moving
littoral drift. The adverse influence on the shore of
this impoundment of littoral drift was determined to ex-
tend 2500 feet easterly of Colorado Avenue, thus, the
Revetment Plan will completely mitigate the effect of
the Dike Disposal structure and the plan will provide total
shore protection from natural erosion.
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THE SELECTED PLAN

The following describes the selected plan of improve-
ment and presents summarized information on design, con-
struction, and environmental impacts.

PLAN DESCRIPTION AND ACCOMPLISHMENTS

The Revetment Plan fulfills the objective of mitiga-
ting shore erosion attributable to the Diked Disposal
structure and shore erosion attributable to natural
causes.

The principal feature of this plan is a 2000-foot lonq
rubble mound revetment extending from station 5+00 easterly
to station 25+00. The revetment is of standard three layer
design. Its crest is 6 ft. wide at an elevation of +14.0
ft. above L.W.D. which will protect the bluff face from wave
runup and overtopping. A synthetic filter cloth is provided
between the bluff face and revetment to prevent bluff sedi-
ments from eroding through the revetment voids. The revet-
ment, where possible, will incorporate existing structures
with a uniform structural protection extending from the
defined accretion zone through and past the eroding zone
of shoreline. The toe of the revetment extends approximazely
50 feet offshore to about the 3-foot depth contour with
respect to low water datum.

During the construction phase, access ramps down to
the shoreline from the bluff will be necessary at Colora-
do Avenue and at station 22+40. Four other sites between
station 5+00 and 25+00 will be used to deliver construction
materials but not for access or egress of equipment. The
area from station 00+00 to 5+00 is assumed to be protected
sufficiently by the accretion fillet so as not to require
the extension of the revetment to the dike disposal spend-
inq beach.

Since this alternative protects the shoreline against
any future erosion, the full benefit of all damages pre-
vented at the post dike recession rate can be assumed.
This benefit was estimated to be $33,000 annually in losses
prevented to property, structures, anC private protective
structures.

Intangible benefits which accrue as a result of the
implementation of this plan are: alleviation of concern
against property or structural loss for residents in the
protected area; possible enhancement of property values
due to a stabilized bluffline, and aesthetic improvement
of the bluff face as viewed from the lake. A possible
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recreational benefit may be realized if the revetment
is used as a fishing pier by the local residents. Another
economic benefit would be the temporary creation of
employment opportunities during the construction phase
of the plan.

EFFECT ON THE ENVIRONMENT

The environmental effects of plan implementation are
that 2.5 acres of marine habitat will be buried under
the revetment. This may be partially offset by the rocky
habitat created by the existence of the revetment. The
terrestrial habitat is preserved because the bluff is
permanently armored against retreat. The revetment may
provide a habitat suitable for use by gulls and shorebirds.

The effects of the plan on social well-being of the
area are to temporarily increase employment during the
construction phase which will be offset by the noise and
nuisance of construction activity in the area. Housing
is preserved in the area which will also mean increased
tax revenues due to the higher property value of the pro-
tected property.

OTHER EFFECTS

The plan is technically feasible and can be implemen-
ted with a very high degree of certainty that it will
fulfill planning objectives and perform as predicted.

Financial responsibility for implementation of this
plan is both Federal and non-Federal. The maximum Federal
financial responsibility is limited to expenditures
which will fulfill objectives of providing shore protec-
tion to mitigate damages attributable to the Diked Disposal
structure. Accordingly, the estimated costs for implemen-
tation of the Feeder Beach Plan (Alternative Plan III)
becomes the maximum Federal responsibility for cost shar-
ing purposes for the Revetment Plan

ECONOMICS OF SELECTED PLAN

METHODOLOGY

Economic analysis of the proposed improvement can be
determined by comparison of estimated average annual costs
(amortization of initial investment plus annual operation
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and maintenance costs) with estimated average annual
benefits to be realized over the life of the project. Costs
and benefits at their time of accrual are made comparable
by conversion to present value at an appropriate discount
rate published by the Water Resource Council.

PROJECT COSTS

Estimated first costs and annualized charges of the
selected plan of improvement based on August 1980 prices
are summarized as:

FIRST COST ITEMS

A 12,100 Tons Bedding Stone @$25.00/Ton 302,500

B 5,060 Tons Underlayer Stone @$45.00/Ton 227,700

C 17,250 Tons Armor Stone @$35.00/Ton 603,750

D 32,000 Square Feet Filter Cloth @$0.80/SF 25,600
E Easements for Access 17,750

F Construction Roads & Areas 20,000

G Subtotal A thru F 1,197,300

H Contingencies @20% of G 239,500

I Subtotal G + H 1,436,800

J Engineering & Design @12% of I 172,400

K Supervision & Administration

L Supervision & Inspection @5% of I 71,800

M Overhead on J @20% 34,500

N Overhead on L @27% 19,400

0 Indirect Labor @25% of J&L 61,100

P Total First Costs I+J thru 0 1,796,000

ANNUALIZED COSTS

1. Amortization o! Total First Costs
(i - 7 1/8, n = 50 yrs)
Total First Costs x CRF (.07361) 132,200

2. Annual Maintenance of Structure
2% of First Cost + Contingencies (2% of I) 28,700

3. Annual Inspection Cost 1,000

Total Annualized Costs 161,900
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PROJECT BENEFITS

Benefits to be derived from the plan of improvement
are limited to the elimination of shore damages in the
eroded sector. Based on shore recession rates since Dike
construction, the average annual damages were estimated
to be $33,000 for the eroded shore sector, and this is
the estimated average annual benefit that will result
from the Revetment Plan.

PROJECT JUSTIFICATION

The following summary is a comparison of average
annualized benefits and costs. -Only direct tangible values
for each are represented.

ITEM AMOUNT

Average Annualized Benefits $33,000
Average Annualized Costs $161,900
Benefit-to-Cost-Ratio 0.20

DIVISION OF PLAN RESPONSIBILITIES

GENERAL

The purpose of this section is to present the division
of responsibilities between the Federal and Non-Federal
interests in connection with mitigation of the erosion
problem east of the Diked Disposal Area structure. Under
the Section 111 authority, the Federal responsibility for
mitigation of shore damages is limited to that portion
of the damage attributable to the navigation works. If
an ambient shore erosion problem exists in the study area,
the responsibility for mitigation of that portion of dam-
age or the providing of shore protective measures to
treat the ambient problem is Non-Federal.

SUMMARY OF COST APPORTIONMENT

A tabulation of Federal and Non-Federal costs for
each alternative evaluated in detail is presented in Table
1 Systems and Accounts and in this Main Report under the
section "Alternatives Considered Further", page 27.
Alternative Plan III, Feeder Beach would be 100% Federal
responsibility and funded. Alternative Plan II, Land
Acquisition, Alternative Plan IV, Groins and Fill, and
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Alternative Plan V, Revetment, would be cost apportioned

as per the tabulation.

VIEWS OF NON-FEDERAL INTERESTS

The study has been coordinated with non-Federal interests
as described on page 4 in the Section entitled, "Study
Participants and Coordination". Although few written
responses have been received, circulation of the draft
study report should increase letter response.

Conversations and comments from City of Lorain
officials expressed concern for resolution of the erosion
problems east of the dike disposal area. Concomitantly,
the importance of the diked disposal area to the commercial
interests of the port have been recognized.

In a September 15, 1980 letter to the Buffalo District
from present Mayor William E. Parker, the City of Lorain
has pledged to cooperate and assist in combating the
shore erosion problem. However, the city would not pledge
support in any cost sharing alternatives with the Federal
government as, due to the private ownership of the eroded
sector, this would be an illegal use of public funds to
protect private property.

The Lorain County Regional Planning Commission was
not concerned that project planning would result in actions
contrary to their responsibilities.

The Ohio Environmental Protection Agency recommends
that any structural work within the waters of Lake Erie
involve only materials from clean, approved sources.
Asphaltic materials generally would not be approved.

REVIEW BY FEDERAL AGENCIES

Official review by Federal agencies remains largely
uncompleted until after draft report distribution. Pre-
liminary coordination has revealed that agency concerns
generally will be limited. The U.S. Fish and Wildlife
Service recognizes the highly disturbed nature of the
project area and expects no significant impacts upon
biota.

I
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SUMMARY

Based on this detailed study it is concluded that the
Diked Disposal Area has not caused the total erosion pro-
blem experienced by the shore east of the Diked structure.
The structure has, however, contributed to some degree,
an impact which has accelerated this natural condition.

Four alternatives were evaluated in terms of the pro-
blems and needs for mitigating the shore damages attri-
butable to the Federally constructed Diked Disposal Area
and for treatment of the total erosion problem. The "No-
Action" Alternative is also included in the planning
process and utilized as the base condition for compara-
tive purposes.

An evaluation was made of the impact on the environ-
ment that each alternative would have.

Of the alternative plans studied, the Revetment
Plan was selected as the most favorable plan to fulfill
planning objectives and mitigate damages attributal to
the Diked Disposal structure and mitigation of the total
erosion problem. The total project first costs are es-
timated to be $1,796,000. Annualized costs are estimated to
be $161,900. Average annualized benefits are estimated to
be $33,000. The benefit cost ratio is 0.20 to 1.

The Federal responsibility for participation in the
first and annual costs of the Revetment Plan is limited
to that portion of the erosicn attributal to the naviga-
tion structures. Of the four alternatives identified for
further study, only the Feeder Beach Plan (Alternative
III) satisfies the objective of mitigating only the possi-
ble Dike Disposal structure induced effects, and the costs
to implement that plan was determined to be the maximum
limit of Federal financing responsibility toward other
plans. Accordingly, the Federal financial responsibility
in the Revetment Plan is as follows:

REVETMENT PLAN (ALTERNATIVE V)

Federal Non-Federal Total

First Cost $287,800 $1,508,200 $1,796,000
Annualized Costs 75,200 86,700 161,900
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In the response of views of Non-Federal interests,
the City of Lorain pledged to cooperate and assist in
combating the shore erosion problem. However, the City
would not pledge support in any cost sharing alternative
w±h the Federal government as, due to the private owner-
ship of the eroded sector, this would be an illegal use
of public funds to protect private property.
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RECOMMENDATIONS

The findings in this study are that:

(a) Although the impoundment of littoral material
by the Diked Disposal structure may have some
effect on the shores, the existing data does
not clearly show quantification or definition
of an increase in shore erosion due to the Diked
Disposal structure;

(b) Even though quantification for predicting
damages in the future was based on very limited
data, the Feeder Beach Plan developed to miti-
gate damages attributable to the Dike structure
was uncertain from an engineering standpoint as
the plan would not protect homes and land which
would be continually lost at some point in the
future due to natural erosion;

(c) Although the selected Revetment Plan provides
total shore protection and satisfied the tech-
nical objective of the Section 111 Authority,
the computed economic justification is extremely
low; and,

(d) Non-Federal participation in the financial
support of the selected Revetment Plan will be
required and the views expressed by the City of
Lorain and the State indicate a local sponsor
would not be forthcoming.

Based on the above findings, in this study, the
recommendation is that no Federal action be taken as there
is no solution to the problem within the scope of current
Congressional authorization and in the overall public
interest.
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Environmental Assessment

for

SECTION 111

Detailed Project Report

on

Shores East of Diked Disposal Area

Lorain Harbor, Ohio

The responsible lead agency is the U. S. Army Corps of

Engineers, Buffalo District.

ABSTRACT

The District's tentative recommendation is that no
action should be taken to mitigate erosion attributa-
ble to the construction of the Lorain Harbor diked
disposal area. The attributable erosion is only a
small percentage of the total erosion problem. The
selected plan of revetting the shoreline would require
substantial non-federal cost sharing which apparently
is not available. Other alternatives considered in-
clude breakwaters, groins, feeder-beach, and acquisi-
tion/evacuation. No significant impacts are expected
from either of the alternatives; however, public con-
cern for erosion protection is very pronounced.

Note: Information, displays, maps, etc. discussed in
the Lorain Section 111 Main Report are incorporated
by reference in the EA.
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1. SUMMARY

Major Conclusions and Findings - Alternative No. III,

The Feeder Beach Plan, was designated as the National
Economic Development(NED) plan because its Benefit/Cost
(B/C) ratio of 0.30 was the highest among the plans consid-
ered, while still satisfying the requirements for mitigation
under Section 111. The NED Benefits calculated for this
plan amount to $22,500 annually versus annualized costs of
$75,200.

The Land Acquisition Plan, Alternative II was de-
signated as the Least Environmentally Damaging(LED) Plan
because it results in the minimum environmental disturbance.
The principal feature of this plan is to award complete
monetary reimbursement to owners and dwellers in the damaged
area for property which must be vacated due to threatened
erosion. Because adequate replacement housing is assured
elsewhere in Lorain, these people suffer the loss of lake-
front si es for their dwellings but are compensated by the
realization that they need never be concerned again about
the threat of loss due to bluff erosion. In addition, al-
terations of aquatic and nearshore habitats would not occur
under this plan and an opportunity for a significant public
benefit would occur if the -acated land is converted into
an upland recreational area by local interests.

The Selected Plan is the Revetment Alternative No. V.
This plan is the most cost-effective means of providing
complete protection to the eroding shoreline. No objec-
tion.ble impacts would occur to the natural or human envi-
ronment as a result of project implementation. A major
portion of construction costs would be incurred by non-
Federal interests since the project does more than compen-
sate for erosion atrributable to the diked disposal area
structure.

The study recommends that no Federal action be taken
to mitigate shoreline erosion east of the dike disposal
structure. The Federally attributable erosion is only a
minor portion of total erosion in the study area. Non-
Federal interests are unable or unwillinq to cost share
the selected plan or any alternative which would effectively
stop the shoreline erosion.

Controversies and Unresolved Issues of Public Concern -
Unresolved issues identified in this study pertain to
engineering objectives rather than environmental impacts.
The residential users within the study area will continue
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to experience erosion problems along their shoreline be-
cause no action is expected from governmental agencies to
convert this condition. This is very disturbing to property
owners who will continue to face alternatives of high in-
dividual expenditures for erosion protection or the rapid
loss of property usefulness. No action can be taken by the
Corps of Engineers which would effectively improve this
situation unless cost-sharing agreements can be attained
with non-Federal interests. Non-Federal interests do not
intend to cooperate in any plan requiring significant out-
lays of capital. Besides budgetary constraints, these
interests site procedural regulations which forbid expen-
ditures for protection of private, rather than public,
concerns.

Another unresolved issue iz the exact level of impact
that the dike disposal structure has had on The aejacen
shoreline. A "worst case" approach has been adopted in this
study because post-dike bluff recession data is inadequate
at this time to exactly define damages attributable to
the federal navigation works.

Relationship to Environmental Requirements - Each of
the alternatives considered in detail would comply with
identified environmental requirements at all levels of
government. In particular, these requirements include
Federal policies relative to wetlands, water quality, rare
and endangered species, archaeological and historical pre-
servation, coastal zone management, and clean air. No
significant adverse impacts would occur to these resources
from implementation of any alternative. See Table 1.1.
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Notes: The compliance categories used in Table 1.1 were
assigned based on the following definitions:

a. Full compliance - all requirements of the statute,
E.O. or other policy and related regulations have
been met.

b. Partial compliance - some requirements of the statute,
E.O. or other policy and related regulations remain
to be met. (This often includes distribution and fil-
ing of the EIS)

c. Noncompliance - none of the requirements of the
statute, E.O. or other policy and related regulations
have been met.

d. Not applicable(N/A) - statute, E.O., or other policy
not applicable.
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2. NEED FOR AND OBJECTIVES OF ACTION

2.01 Study Authority - The authority for mitigation of
shore damages attributable to navigation projects is con-
tained within Section ill, River and Harbor Act of 1968
(P.L. 90-483). This study was approved on the basis of
findings reported in the Reconnaissance Report completed in
February 1980.

2.02 Public Concern - During the period August 1976
to September 1977, the Lorain Harbor Diked Disposal Area
was constructed to contain the polluted sediments from
harbor dredging operations. The Spending Beach Revetment
which extends from the Dike to the shore was constructed
during the period June-November 1977. Subsequent
to the Dike Disposal Area construction, shore residents
east of the harbor complained that this structure was
causing significant shoreline erosion and failure of
privately built shore protection structures. In a letter
dated 19 July 1979 the Mayor of the City of Lorain offici-
ally requested that the Federal government investigate
the severity of the erosion problem attributable to the
Disposal Dike. In response to this request, the Buffalo
District Corps of Engineers completed a Reconnaissance
study in February 1980 to determine whether the Dike Dis-
posal structure had caused an increase in erosion of the
shore to the east of the structures and, if so, develop
preliminary alternative plans for mitigating the increased
erosion. The Reconnaissance study concluded, based upon
available engineering, economic, environmental, and social
information that the Diked Disposal area contributed to
the erosion and therefore warranted the preparation of a
detailed project report(DPR). The DPR would formulate a
basis for selection of the optimum plan for mitigation of
damages attributable to the Dike Disposal structure pro-
vided the plan is socially acceptable, technically
practical and economically feasible.

2.03 Study Objectives - The purposes of this study are
to determine the extent of shore erosion damage to the
east of Lorain Harbor, Ohio due to the Dike Disposal area
structure and due to natural processes, and develop de-
signs, cost estimates, and cost sharing responsibilities
of appropriate alternatives to provide shore erosion pro-
tection or mitigation of damages due to the Dike Disposal
structures and natural processes. More specific planning
objectives are contained in the Main Report and appendicies
of the Detailed Project Report. In summary, the objectives
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pertinent to assessing impacts include a desire to mitigate
and protect the shoreline without damaging environmental
quality or social well-being within the study area. Study
goals include efforts to minimize disruption to residential
users and, when possible, to enhance the human, physical,
and biological uses in a manner conducive to increased
quality of life.

E -
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3. ALTERNATIVES

3.01 Plans Eliminated From Further Study - Of the
seven preliminary alternatives, including no-action, only
two were eliminated from further study. These two were
the offshore segmented breakwater with fill and the single
long groin with shore restoration.

3.02 The offshore segmented breakwater plan was ex-
cluded largely on the basis of excession costs incurred to
duplicate the effectiveness of protection available from other
structural alternatives. The revetment plan, for instance,
would be equally as effective in protecting the bluff against
erosion as an offshore segmented breakwater and fill plan.

3.03 The single groin with shore restoration concept
was rejected because its effect would be to reinstate conditirnn
similar to those when only the east breakwater shorearm was
influencing the shoreline to the east. This, of course, would
not solve the erosion problem and it would be a much more
costly alternative than the non structural feeder beach plan
which accomplishes the same purpose of mitigating only dike
attributable erosion.

3.04 Without Conditions - If a shore protection plan is
not instituted to mitigate erosion attributable to the
federally constructed containment dike, privately owned
lands and structures will be damaged or destroyed within
an accelerated time frame. A second possibility would in-
clude future increased costs born by homeowners for private
shore protection measures.

3.05 Plans Considered in Detail - Five plans were con-
sidered in detail. They include measures to completely
mitigate all erosion, a plan to correct only the erosion
attributable to the federally constructed dike impoundment
and a no-action plan. To completely mitigate all erosion,
a groin field with fill plan and a revetment plan were
studied. To provide an alternative of mitigating for all
erosion without using structural means, an acquisition
plan was studied. A feeder beach plan was studied for
purposes of correcting only Federally caused damages due to
increased erosion rates.

Comparative Impacts

3.06 Socio-Economic - The feeder beach plan would create
only slight improvements to existing property characteris-
tics in the study area as compared to no-action. The ac-

quisition plan would provide monetary compensation
to property owners for full market value of properties
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i
and for other tangible losses incurred in moving. However,
it is unlikely that anyone would be able to relocate to a
lakefront site. Land acquisition would create an opportunity
for public recreational development, but would reduce city
property tax revenues. The revetment and groin field plans
would probably increase property values and homeowner
security by eliminating erosional damages. The revetment
plan would also create visual amenities by replacing the
many failing and unsightly protection structures with a
uniform protected bluff profile.

3.07 Biological - The land acquisition alterna-
tive would have the least biological impact of all alterna-
tives except no-action. Of the other alternatives, a
feeder beach would have the least impact, periodically
causing temporary burial of the benthic community and
possible disruption of fish spawning in a small area ( to
2 acres). Moderate alteration of beach and very nearshore
sediments and benthic fauna would occur. The revetment
alternative would cover approximately 2.5 acres of existing
benthic community and possible fish feeding and spawning
area with rock rubble (suitable for vegetation and in-
vertebrate growth, and for some fish spawning and feeding).
The groin field alternative would cover approximately 2
acres of existing benthic community with rock rubble, with
above side effects, but it would also create approximately
2.5 acres of sand fill. The coarser sediments of the beach
would cause slightly altered benthic fauna in approximately
10 acres of nearshore habitat. Both the revetment and
groin field should attract fish and possibly improve fish-
ing very locally. No alternative is expected to impact
commercial fishing. Table 3.1 presents a more detailed
comparison of biological impacts.

EA-13
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4. AFFECTED ENVIRONMENT

4.01 Environmental Conditions - The city of Lorain is
located along the south shore of Lake Erie in North Central
Ohio. The Black River flows through the city and empties into
Lake Erie at the sight of the Port of Lorain. The city is with-
in Lorain County and is 27 mi west of Cleveland.

4.02 Local terrain is typical glacial lake plan and
is relatively level. Surficial materials are primarily
unconsolidated Pleistocene glacial deposits. Low relief
fossil beaches and ridges can be found inland of present
beaches and represent earlier stages in Lark Erie geolo-
gical history.

4.03 The Lorain area was originally covered by midlati-
tude temperate forest. Dominant trees included such broad-
leaf deciduous species as beech and maple on the uplands,
and ash, willow, and cottonwood along lowland stream banks.
With extensive land development and disturbance, most of
the former cover has been removed in favor of agriculture
and urban development.

4.04 The Black River is a meandering, slow stream with
a high sediment load due to extensive agricultural
activitity within the drainage basin. The river affects
the type of wildlife found in the study area.

4.05 Within the lake, the benthic community is dominated
by sludge worms and midge larvae and is characteristic of
a moderately polluted bottom. The phytoplankton is
typical of similar areas, with blue-green, green, dino-
flagellate, and diatom species present. The zooplankton
consists of calanoid and cyclopoid copepods, cladocerans,
miscellaneous crustacean nauplius larvae, and rotifers.(9)
(26)

4.06 The lake supports a considerable sport fishery and
a modest commercial fishery in the Lorain area. Yellow
perch is the dominant species in both fisheries.

4.07 Lorain is located in a major bird migration area
and has abundant and diverse waterfowl fauna.

4.08 Lorain is a commercial and industrial center
located within 500 miles of half of the population of the
U.S. Over 50 manufacturing plants, employing more than one
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third of the county labor force, are located here. Annual
payrolls average in excess of $250 million. Major employers
include a "big three" auto maker, a large steel fabricator
and a large ship building firm.

4.09 The present city population is approximately
82,000, with Lorain County having 276,000. A rich mix
of ethnic groups, including persons from northern and eastern
Europe, hispanic cultures and of Afro-american origin,
reside in the area.

4.10 Significant Resources and Issues - A number of
resources and issues have been designated as significant
following an evaluation of physical biological and socio-
economic factors in the study area. Included in the latter
group are quality of life factors such as condition and value
of housing and recreation. These significant resources and
issues are discussed in the following sections.

4.11 Property Values - 1970 census data indicated that
an average proDertv in the stidv area, hr ;n9 lnt, wA
valued between $10,000 and $12,750. Present values for
study area housing are estimated to range between $40,000-
$70,000. Data from the City of Lorain indicates that
approximately 45 lakefront parcels are occupied within the
study area. Using average figures, the total value of
these occupied properties is about $2,000,000.

4.12 Business-Industrial Activity/Employment - Lorain
due to its location at a juncture between lake, rail and
highway systems and other lesser factors, had developed
a diverse business-industrial base. On the average, plants
in the city employ over 24,000 workers with an annual
payroll in excess of $250 million.
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4.13 The city has been a major port for a considerable
period. It has facilities for shipping and receiving
bulk cargo such as iron ore, coal, and gypsum. A nearly
complete multi-million dollar pelletized iron ore terminal
is now operating in the port. Vessels up to 1,000 feet in
length can be handled at this facility. A major ship
building firm is located on the Black River, just upstream
of the main commercial docks. Repair and winter shelter
for lake carriers is provided at several points along the
river as well. The economic dependance of the city upon
the port is evident in that an average of over 7 million
tons of iron ore are moved through Lorain each year. Up-
wards of 15,000 persons, both in and surrounding Lorain are
dependent upon this vital commerce.

4.14 Industrial activity includes the manufacturing
of steel pipe, ships, automative components and vehicles,
chemicals, building materials and electronic equipment.
Lorain has a diversified employment base due to the existence
of over 55 manufacturing plants. The largest single em-
ployer in the area is a major auto maker with 8,000 to 9,000
employees, in two plants. A major steel plant is second
with 7,500 to 8,000 employees. A third firm, a builder of
bulk cargo ships, also employees a large number of Lorain
residents.

4.15 Both primary metals and transportation manufactur-
ing, employing over one third of the total county work
force, are not anticipated to gain in absolute employment
over the next 20 to 30 years, according to Northeast Ohio
Demographic and Economic Projections 1970-2020. Employment
in Lorain County has expanded at a moderate rate and is
estimated to reach 91,350 by the end of 1980. Manufactur-
ing is expected to continue as a dominant factor in local
employment beyond the turn of the century.

14. 16 Archaeological and Historical Resources - In order
to assess the impacts of the proposed plans on significant
cultural resources, the 18 March 1980 edition of the National
Register of Historic Places and all subsequent revisions
were consulted. While several properties were listed for
the city of Lorain, only one, the Lorain Lighthouse, is
located in close proximity to the Environmental Impact Area
of this study. This structure will sustain no direct impacts
as a result of this study, but may be subjected to visual
impacts resulting from nearby construction. Based on a cul-
tural resources report completed for the area in 1975 entitled:
Inventory of Cultural Resources: Diked Disposal Site No. 7, Lorain,

EA-17



Harbor, Ohio, by Dr. Don Dragoo, there are no potentially
significant sites which would be impacted by any of the
project alternatives. This report is contained in the
Cultural Resources Appendix No. 6. In addition, the Region-
al Archaeological Preservation Officer, in Cleveland, has
stated that no known archaeological sites exist in or ad-
jacent to the study area.

4.17 Residential Environment - The predominant type of
housing in the area is single family, multi-level, frame
dwellings. Much of it dates from the period of World War
I through the mid 1920's. Property values generally in-
crease from west to east in the study area. The condition
of structures varies widely.

4.18 About 25-50 percent of the housing is renter
occupied. Rents range from about $175/month to over
$250/month. About 11% of the residents were reported to
be below the poverty level in 1976. Median 1970 income
was reported at $8116. The majority of residents are be-
tween 18 and 65 years old; about 10 percent are classified
as senior citizens.

4.19 Recreation - Lorain area recreational and open
space availability is generally lower than standards pro-
posed by the National Recreation and Park Association for
a city of the size of Lorain. Mid 1970's figures indicate
that the region lacks over 200 acres of leisure and open
space. Therefore, lakeshore areas can be expected to have
considerable value as places for present or potential re-
creational activity.

4.20 Lake related leisure time activities are an im-
portant element in the Lorain recreational picture. Pleasure
boating, fishing, swimming, walking, and running activities
are commonly observed on or near the lakeshore. A shortage
of public fishing piers exists in the area. As a result,
a number of structures such as the dike disposal area,
east shore arm, and groins located in Century Park are
utilized by the general public. Residents also use privately
owned and built seawall structures for fishing. These
structures are used to observe harbor and lake activities
as well.

4.21 Approximately 3,000 small boats were registered in
Lorain during the mid 1970's. The port authorities have
indicated that the needs of such crafts and their operators
are of concern. Marina development plans have been formu-
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lated and additional planning activity is taking place
at present.

4.22 City parks and recreation officials have indicated
that recreational swimming activities have shifted from
the study area. A swimming facility located at Longfellow
Park is heavily used by local swimmers. The pool has
taken the place of the local beaches as a focus for swimm-
ing and sunning activities. The presence of lifeguards
at the pool and the absence of them on the beach may be
factors in the shift. Greatly improved water quality at
the pool is undoubtedly another major consideration in the
move from lake to pool swimming activity.

4.23 Access to much of the shoreline, in the study
area, is limited by residents who have posted the beaches
behind their property.

4.24 Wetlands and Water Quality - No wetland areas
are located in the study area. The water quality of Lake
Erie is generally regarded as degraded.

4.25 Endangered Species - No species on the U.S. Fish
and Wildlife Service's list of endangered and threatened
wildlife and plants(28), or on the Ohio Department of
Natural Resources' list of endangered wild animals(19) occurs
in or near the study area.

4.26 Benthic Community - In the shallow waters near the
study area, the bottom sediments are composed of a mixture
of clays, organic silts, sand and rock fragments, with
fine material (clays and silts) predominant (9)(26).

4.27 The benthic fauna is dominated by sludgeworms of
the genus Limnodrilus (Oligochaeta: Tubificidae) and by
fly larvae and pupae of the genera. (Chironomus and
ProcLidius (Chironomidae). Also present are the finger-
nail clams Sphaerium and Pisidium (Heterodonta: Sphaeridae),
the flatworms Dugesia (Turbellaria: Planariidae), the
amphipods Crangonyx and Gammarus (Gammaridae), the Oligo-
chaete Branchiura, and the leech Helobdella (Hirudrinea:
Glossiphoniidae) (9) (26).

4.28 The abundance of benthic fauna i moderately high,
with total organism density on the order of several thousand
per square meter, but not as high as in Lorain Harbor, where
density is on the order of several tens of thousands per
square meter(9). The bottom sediments near the study area are
less polluted than those in the harbor, and are rated as
moderately polluted by the classification of Wright(9).
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4.29 These benthic organisms are the principal food
source for most of the fish species that are common in
the shallow waters of the area(6).

4.30 Fish - Table 4.1 is a list of the fishes occurr-
ing in the nearshore Lorain area. There is evidence(3)
that most of these species also spawn in the vicinity.
The most important species (by virtue of their abundance
and/or their importance in the local commercial or sport
fishery) likely to spawn in shallow water around Lorain
are yellow perch, rainbow smelt, gizzard shad, freshwater
drum, white bass, emerald and spottail shiner, and walleye.
Most of these species also inhabit the deeper, offshore
waters(30). This is particularly true of yellow perch,
gizzard shad, freshwater drum, rainbow smelt, and walleye;
the yellow perch is the major component of the commercial
fishery there.

4.31 Commercial Fishery - Two commercial fishing boats
operate out of Lorain Harbor on a permanent basis. This
number increases to as many as seven during peak fishing
periods (late spring and early fall(7). These boats take
primarily yellow perch, by gill net, but other species
are taken (Table 4.2). The Lorain commercial fishery is
a moderately important one, comprising, for example,
approximately 13.1% (by dollar value) of the Ohio, and
2.3% of the total Lake Erie commercial yellow perch catch
(Table 4.2). The portion of Lake Erie offshore from Lorain
and vicinity is one of the principal commercial yellow
perch areas (20). The high rank in the commercial list
of more valuable species, such as yellow perch and white
bass, and the low rank of less valuable species, such as
carp and catfish, make the Lorain catch (Table 4.2) more
valuable, pound-for-pound, than the Lake Erie fishery in
general.

4.32 Sport Fishery - The Lorain nearshore sport fishery
consists primarily of yellow perch, freshwater drum, white
bass, largemouth bass, and walleye. The best sport-fishing
periods are in late spring (May-June) and early fall
(September-October). Most of the fishing is done from
boats from one-half to five miles offshore, although some
fish are caught from the breakwaters around the harbor.
Fishing is one of the main recreations in Lorain. In
1979 approximately 25,000 fishing licenses were sold in
Lorain County.(22)
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Table 4.1 Nearshore Fishes of the Lorain Area

Common Name Scientific Name

Alewife* Pomolobus pseudoharengus

Carp * Cyprinus carpio

Channel CatfishO* Ictalurus punctatus

Coho Salmon Oncorhynchus kisutch

Emerald Shiner0  Notropis atherinoides

Freshwater DrumO*+ Aplodinotus grunniens

Gizzard SrnadO* Dorosoma cepedianum

Goldfishe* Carassius auratus

Largemouth Bass0 + Micropterus salmoides

QuilloackO* Carpiodes cyprinus

Rainbow Smelte* Osmerus mordax

Spottail Shiner0  Notropis hudsonius

Troutperch0  Percopsis omiscomaycus

Walleye0 *+ Stizostedion vitreum vitreum

White BassO*+ Morone chrysops

White SuckerO* Catostomus commersoni

Yellow PerchO*+ Perca flavescens

OSpawns near study area

*Commercial in Lake Erie

+Sport at Lorain
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4. 33 Waterfowl and Shorebirds - Lorain is located in
a major bird migration area. Waterfowl (including both
diving and dabbling ducks) and shorebirds are moderately
abundant and diverse in the area. Present for at least a
portion of the year are ring-billed gulls, herring gulls,
Bonaparte's gulls, black ducks, mallards, teals, canvas-
backs, mergansers, buffleheads, goldeneyes, scaups, old-
squaws, common loons, horned grebes, great blue herons,
spotted sandpipers and killdeer(16) (17). The vicinity
of the Black River is the prime bird area in Lorain (8),
but rafts of ducks are common in the offshore waters,
particularly in the fall. Duck rafts are also seen near
the Diked Disposal Area and offshore of the study area(8).
As the weather gets colder in the early winter, many of
these birds move to the Ohio Edison warm water discharge
just west of Lorain Harbor.

4. 34 Gulls are common in the harbor area, resting and
feeding on the breakwaters and nearby waters. Due to
the lack of suitable beach or marsh habitat, the study
area is seldom used by shorebirds, but an occassional gull,
spotted sandpiper, or killdeer may be found there(8).

4.35 The area supports considerable recreational water-
fowl hunting in the fall, mostly from the breakwaters
near the harbor, but also from offshore boats.
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5. ENVIRONMENTAL EFFECTS

5.01 Impacts of the various structural and nonstructural
alternatives on significant resources and issues, as
described in Section 4 are presented here.

5.02 Property Values and Taxes - Structural alternatives
which prevent erosion can be expected to increase both the
value of lakeshore property and that of tax revenues. The
more extensive and costly alternatives would have the
greatest impact. Those associated with less ambitious and
less effective solutions, such as the feeder beach plan
would have the least impact. Such variation is a product
of the preception by individuals of the value of mitigation
measures in offering protection to their property and thus
increaseing their property values.

5.03 The accuisition alternative would compensate owners
for the full market value of their property. However,
tax revenues, would be eliminated.

5.04 The no-action alternative would cause property
values to decline in direct proportion to erosional damages.
Property owners are not likely to and are probably not
financially able to invest in permanent protection measures.

5.05 Business-Industrial Activity/Employment - The
structural alternatives would utilize locally-available,
commercial building materials such as sand, rock, and stone.
The construction process would involve some local labor,
equipment, and fuel supplies. Generally, the more costly
projects (groin field and revetment) would have the most
beneficial effects. However, the feeder beach plan would
cause recurring effects due to periodic sand placement.

5.06 The acquisition/evacuation and the no-action al-
ternatives would cause negligable impacts upon this
resource area.

5.07 Archaeological and Historical Resources - None of
the alternatives would cause effects since no resource
exists close enough to the study area.

5.08 Residential Environment - Should the non-structural
alternative be selected, evacuation of parcels fronting
the bluff from approximately 800 to 2400 feet east of
Colorado Avenue would be necessary.
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5.09 The Director of Community Development, City of
Lorain, has indicated that finding replacement housing would
not be a difficult process. He stated that with two ex-
ceptions, where high population densities exist, much of
the city would be suitable for relocation of persons
presently residing along the lakefront. Possible hostile
reaction to moving from the lakeshore or from family
homes of long standing is likely. It is reasonable to
speculate that some individuals would not readily agree to
relocation to an area away from the lake or from a place
with emotional ties to the past.

5.10 As relatively abundant replacement housing appears
to be available, the acquisition/evacuation alternative
seems feasible. It would be up to those persons being
displaced to locate replacement housing. This would allow
persons to select locations within the city or elsewhere.
With a wider choice, it's possible to spread the effects
of evacuation over a potentially broader region and to
reduce the effect on any one particular area.

5.11 Some low level, long term evacuation should result
if the "no-action" alternative is selected. Erosion has
been responsible for evacuations of lakeshore residents and
subsequent building demolition in the past. It is reason-
able to expect that this will continue should the area
remain as is. Evacuation actions would be sporadic,
leaving empty lots next to occupied houses.

5.12 Construction activities associated with the groin
plan, the revetment plan, and the feeder beach plan would
cause temporary disturbance to people dwelling near the
project site. Most disturbances would be related to
vehicular noise and dust generation. Reactions generally
should be tolerant since direct gains will accrue to pro-
perty owners from the project activity. This is especially
likely for the two comprehensive protection measures. The
feeder beach plan would require a considerably shorter con-
struction period (about a month), but would recur every
year or so. Also, this olan does not afford the level of
protection necessary to completely eliminate erosion damages.

5.13 Avoidance of early morning and late evening con-
struction and of weekend construction would reduce the
potential of complaints. Construction vehicles should be
properly muffled.

5.14 The asthetics of the shoreline would be improved
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by the revetment plan because the structure would replace
many failing and unsightly protection structures which had
been constructed by private property owners over many years
with a uniform structure. A narrow beach created by fill
operations in the groin plan would increase the asthetics
of the shoreline but to a much smaller degree.

5.15 Recreation - The alternatives which call for the
construction of groins or revetments have the potential for
inducing an increase in water related recreation in the
study area wheie the use of structures as fishing piers
is made possible.

5.16 The acquisition/evacuation alternative would
create opportunities for development of a public Dark.
However, swimming would be hazardous due to the limited
beach area and the danger of access from the bluff.

5.17 The alternative of periodic filling or no-action
would not change the area with respect to recreation. A
possible exception would be usage of the feeder beach as
a temporary bathing area.

5.18 Wetlands and Water Quality - There will be no
effect upon wetlands since this resource is nonexistant
within the study area. Potential pollution of Lake Erie
waters will be averted by using only clean, approved,
sources of building materials for any structural alterna-
tives. Short term turbidity would be caused during periods
of construction at the waters' edge.

5.19 Endangered Species - There will be no effects
upon endangered species since none are found in or near
the study area.

5.20 Benthic Community - Effects of Feeder Beach Plan
in the localized areas where sand would be added to the
littoral zone,one half to two acres of existing benthic
community will be covered periodically, but temporarily.
Repopulation should take no more than a few months, since
most of the affected organisms can either burrow up
through the new sediment or recolonize from surrounding
areas(23). Areas downdrift from the fill sites will
experience progressively less severe burial as the sand is
distributed in a natural fashion.

5.21 The feeder beach plan should result in the replace-
ment of existing littoral sediment with more sandy sediments,
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Most of this replacement will be below the water line, but
some sandy beach above the water line should be created.
Here, the existing benthic community will probably be
largely eliminated. Below the water line, the coarser
sediments should cause the benthic community to show some
decrease in the now-dominant oligochaetes, and some
increase in amphiopods, sphaeriid clams, and chironomids
is possible. These changes would result in a community
generally considered characteristic of a less polluted
bottom than currently exists. It should be noted, however,
that such changes wi.l probably not be profound and will
be limited to the vezy nearshore area.

5.22 Effect of Groin System with Fill Plan - The
construction of four groins, 270 feet long and averaging
90 feet wide, will cover approximately two acres of
existing benthic areas with rock rubble, and most of the
associated benthic community will probably be lost. Counter-
acting this is the fact that the hard surfaces of the rock
rubble will provide an area for attachment and growth by
aquatic vegetation (cladophora) and invertebrates such as
amphipods and dragonfly, mayfly and damselfly nymphs.

5.23 This alternative should create approximately 2.5
acres of sandy beach which will mostly eliminate the benthic
community in that area. Approximately 10 acres below the
water line will become sand-dominated, with the potential
benthic community changes mentioned in paragraph 5.21,
Effects of Feeder Beach.

5.24 Effect of the Revetment Plan - The construction of
a 2000-foot revetment will cover approximately 2.5 acres
of existing very shallow water benthic community. As with
the groin field alternative the associated loss of benthic
community will be at least partially offset by the provis-
ion of new aquatic vegetation and invertebrate habitat
on the underwater part of the revetment.

5.25 This alternative is expected to create little, if
any, new beach area and would not have much effect on
shallow water sediments or organisms.

5.26 Effect of the Land Acquisition Plan - Little
impact should occur except that continued erosion would
create more shallow water habitat.
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Fish

5.27 Effect of The Feeder Beach Plan - Fish that are
present in the immediate area will be driven away tempo-
rarily by the dumping of sand. They should return within
a f w hours(23).

5.28 The potential is greater for an impact on fish
spawning in the localized area of sand dumping. Most of
the nearshore fishes of the Lorain area spawn in shallow
water (Table 5.1), although it is not known which of these
spawn in the study area. Sudden deposition of large amounts
of sand would disruptspawning activity. In addition, most
of the local fish species lay their eggs on the bottom
(Table 5.1), and eggs buried by sand would probably suffer
very high mortality(23). Although reproductive activity
by some of these fish species occurs at most times of
spring and summer, almost all the abundant or important
species, including yellow perch, spawn in the spring
(April-May) (Table 5.1). Confining beach nourishment to
other times of the year would greatly reduce the potential
for impacts on spawning. Even if this is not feasible,
the impact on fish populations would probably be slight as
long as sand is dumped in a small area.

5.29 Since most of the fish found in the study area
feed on benthic invertebrates during at least part of their
lives(6) (23), any effect of beach nourishment on the benthic
community could have an indirect effect on fish populations.
The most important potentially affected fish, the yellow
perch, has been shown to be very flexible in its feeding
(23) and would probably simply continue feeding on an altered
benthic community. It seems reasonable that many of the
other fish species have a similar flexibility of diet, thus
reducing the impact of changes in benthic fauna on fish
populations.

5.30 Effect of Groin System with Fill Plan - Durinq
the construction period, increased turbidity, noise, and
general disturbance will temporarily drive most, but pro-
bably not all, fish from the construction area. Fish would
be expected to reinhabit the area after construction ceases.

5.31 The groins would cover approximately 2 acres of
bottom that are probably now used by fish for feeding and
spawning. However, the rock rubble of the groins and the
associated aquatic vegetation and invertebrate fauna will
provide new food and, perhaps more important, shelter for
fish.
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5.32 It is well known that artificial reefs in marine
habitats attract large numbers of fish and enhance fishing
(l). Few such reefs have been built in the Great Lakes,
but the effect on fish is expected to be similar(21). In
fact, a concrete and rock rubble diked disposal area in
Maumee Bay, Lake Erie, has been shown to attract significant
numbers of white bass, gizzard shad, freshwater drum,
channel catfish, and carp(2). Yellow perch and largemouth
bass also have a strong affinity for cover and would be
expected to be attracted by such structures(21).

5.33 In regard to the effect of a groin field on fish
spawning, the groins would increase the amount of suitable
spawning area for species that lay their eggs on hard
substrates. This includes walleye, which were shown to
use the Maumee Bay dike for spawning(2), and other hard-
bottom spawners (white bass, black bass, trout-perch, white
sucker) might be expected to respond similarly. Species
that do not spawn on hard substrates (Table 5.1) would
experience a loss of spawning area, but the remaining soft-
bottom area would probably be sufficient as spawning space
seems unlikely to be limiting for these species.

5.34 Groin field construction, with the resulting noise,
high water turbidity, and general disturbance, would drive
fish out of the area and could potentially disrupt local
spawning. If construction were confined to months other
than April and May, the potential for such as impact would
be substantially reduced.

5.35 Again, any indirect effects of changes in shallow
water sediments, through effects on the benthic community
on fish populations would probably be largely mitigated
by flexibility in fish feeding.

5.36 In summary, the building of rock rubble groins
would probably attract a variety of fish species and result
in improved sport fishing, at least in the vicinity of
the groins. In the unlikely occurrence that building the
groins had a negative impact on fish populations, this im-
pact would probably be very local and not important to
fish in the Lorain area in general.

5.37 Effect of Revetment Plan - The construction of a
revetment would put rock rubble over approximately 2.5
acres of existing bottom in very shallow water, some of
which is probably used by fish for feeding or spawning.
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The counteracting provision of shelter and spawning
and feeding area by the rock rubble that was mentioned
above in discussing the effect of the groin field alter-
native would also apply to the revetment alternative. In
addition, a revetment would have less effect than a groin
field on the nature of the shallow water sediments in the
area. Therefore, the net impact of a revetment on fish
populations should be negligible or slightly positive,
with the possibility of improved fishing very locally.

5.38 Again, to minimize the disruption of fish spawning
construction should not occur during the spring.

5.'Q Effect of Land Acquisition Plan - No notice-
able impacts upon fish are expected from this alternative.

5.40 Summary of Commercial Fishery Impacts - None of
the alternatives is likely to impact the local commerical
fishery. The commercial fishery is located almost com-
pletely offshore. Any effect on fish populations will
occur only in the shallowest nearshore water and will be
restricted to the near vicinity of the study area. Wider
effects, such as that of increased spawning habitat on
local populations of some species, are likely to be insig-
nificant. A revetment or groin field probably could not
attract enough fish from offshore to affect commercial
fishing.

Waterfowl and Shorebirds
5.41 Effect of the Feeder Beach Plan - The development

of a more suitable beach habitat in the area should in-
crease use of the area by shorebirds such as gulls, sand-
pipers and killdeer.

5.42 Effect of Groin System with Fill Plan - Since
herring gulls and ring-bill gulls now use existing break-
waters at Lorain for resting and feeding, it is likely that
the same species, and possibly other shorebirds, will make
similar use of any groins that are constructed. The
slight improvement of the beach habitat expected to
result from this alternative should increase use of the
area by shorebirds.

5.43 Effect of Revetment Plan - Gulls will probably use
the revetment for resting and feeding.

5.44 Effect of Acquisition Plan - Some in-
crease in use of the evacuated land by terrestrial birds
may result from implementation of this plan.
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6. PUBLIC INVOLVEMENT

6.01 The public involvement program has included a
public workshop, a public meeting, and continued informa-
tional exchanges with principal governmental and private
organizations. The public involvement program was designed
to coordinate study efforts with organizations having re-
gulatory or administrative interest in the study, and
with individuals being directly affected by study decisions.

6.02 Coordination by letter or telephone has included
governmental agencies at the Federal, state, regional,
county, and city levels. A complete listing is located
in Appendix 3.

6.03 The public workshop was held in March of 1980, to
inform the public of the study initiation. The public
meeting held in September of 1980 was to divulge tentative
study results to the public and incorporate their input
into the study planning.

6.04 The public involvement program, public views and
responses, and pertinent correspondence are contained in
Appendix 3. Written responses have been few, and agencies
generally have expressed preliminary opinions that little
adverhe environmental impacts would occur from implementation
of study alternatives. After report distribution, expected
written responses probably will confirm preliminary views.
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7. INDEX REFERENCES AND APPENDIXES

7.01 An index, list of references and appendixes
is shown in Table 7.1. The purpose of the table is to
provide the reader with an alphabetized subject index
with references to the EA, Main Report, and Report Appen-
dixes for each subject. Specific significant resources
are alphabetized by subject under that heading.
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TABLE 7.1

INDEX, REFERENCES AND APPENDIXES
(Tentatively Selected Plan - Revetment)

STUDY DOCUMENTATION
Report

Main Report Appendixes
Environmental (References (References

SUBJECTS Assessment Incorporated) Incorporated)

Alternatives ppEA-12 pp 23-28 App 4
Section 3.0 pp 4-1-4-31

Areas of Controversy ppEA-5 App #3
Section 6.0 pp. 3-2

Bibliography App #7
pp. 7-1 to 7-3

Comparative Impacts ppEA-12
of Alternatives pars. 3.06

& 3.07

Environmental Conditions ppEA-15 pp 6-8
Section 4.0

Environmental Effects ppEA-24 pp 25-27 App #2

Section 5.0 pp 2-3,5,8,12,15

List of Preparers ppEA-2

Major Conclusions &
Findings ppEA-5 pp 48-50

Need for and Objectives ppEA-lO pp 20-22
of Action Section 2.0

Planning Objectives ppEA-10 pp 21-22
para. 2.03

Plans Considered in ppEA-12 pp 25-27 App #4
Detail para. 3.05 pp 4-1-4-31

Plans Eliminated from ppEA-12 pp 26 App #2
Further Study para. 3.01-3.04 pp 2-1

Public Concerns pp 20 App #3
pp. 3-2, 3-4
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II

TABLE 7.1 Continued

STUDY DOCUMENTATION
Report

Main Report Appendixes

Environmental (References (References

SUBJECTS Assessment Incorporated) Incorporated)

Public Involvement ppEA-3 2  pp 47 App #3

Program Section 6.0 pp 3-1

Public Views and ppEA-32 pp 47 App #3

Responses para. 6.04 pp. ALL

Relationship to

Environmental Requirements ppEA-7

Required Coordination ppEA-32 App. #3

Section 6.0 pp 3-1

Siginficant Resources ppEA-16 pp 13-14 App. #6
pp. ALL

Archaeological/ ppEA-17 pp 8

AHistorical para. 4.17-5.07

Benthic Biota ppEA-18 pp 8

para. 4.17-4.30
5.20-5.26

Business/Industrial ppEA-19 pp 13

para. 4.13-4.16
5.05-5.06

Endangered Species ppEA-19 pp 13

para 4.26-5.19

Fish ppEA-20
para. 4.31-4.33
5.27-5.40

Property Values & ppEA-16 pp 14

Taxes para. 4.11-4.12
5.02-5.04

Recreational ppEA-18 pp 14
para. 4.20-4.24
5.15-5.17

Residential ppEA-18 pp 14

Environment para. 4.18-4.19
5.08-5.14
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TABLE 7.1 Continued

STUDY DOCUMENTATION

Report
Main Report Appendixes

Environmental (References (References
SUBJECTS Assessment Incorporated) Incorporated)

Waterfowl and ppEA-23
Shorebirds para. 4.34-4.36

5.41-5.44

Wetlands and Water ppEA-19 pp 13
Quality para. 4.25

5.18

Study Recipients ppEA-32 App #3
para. 6.02 pp. 3-1

Study Authority ppEA-10 pp 2
para. 2.01

Summary ppEA-5 pp 48
Section 1.0

Table of Contents ppEA-3 pp i-iv

Unresolved Issues ppEA-5 App. 13
pp. 3-3

Without Conditions ppEA-12 pp 25 App. #2
para. 3.04 pp. 2-2
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PROBLEM IDENTIFICATION

INTRODUCTION

The physical features of Lorain Harbor, Ohio are

presented in figure 1-1. The Corps of Engineers' Diked

Disposal Area shown was constructed between August, 1976

and September, 1977. Construction on the Spending Beach

Revetment was started in June, 1977 and completed in

November, 1977.

Subsequent to the completion of the dike structure

and the spending beach, local residents east of these

structures began noticing "excessive" erosion of the shore-

line fronting their properties and attributed this erosion

to the presence of the dike structure. On July 19, 1979,

then mayor Joseph Zahorec wrcte a letter to the Corps of

Engineers, Buffalo District requesting a "study to determine

the direct cause of this... severe erosion condition."

Section 111 proceedings were instituted with a Recon-

naizsance report on October 26, 1979 to determine the

culpability of the diked structure in the erosion occurring

along the shoreline east of Colorado Avenue. The findings

of that report released on Februar: 13, 1980 was that the

Federally constructed Dike Disposal structure had not

instituted erosion on the shores to the east, but had

contributed to the acceleration of a natural condition of

erosion and bluff recession.

The objective of this Section 111 report is to

determine the exact nature and magnitude of this contribu-

tion to erosion and develop alternatives for mitigation of

the portion of erosion attributable to the Federal

Navigation Works - Diked Disposal Structure.

PRIOR STUDIES

Prior reports pertinent to this Section 111 study are

summarized below.
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1. House Docu;-nt No. 229, G3rd Congress, "Appendix

VIII, Ohio Shoreline of Lake Erie Between Vermilion

and Sheffield Lake Village, Beach Erosion Control

Study." This August 1949 report was prepared by

the U.S. Army Corps of Engineers, Buffalo District,

submitted through higher authority for review,

and printed as above indicated U.S. Congressior-l

House Document. Table 1 of that report lists the

printed documents relating to improvements of

Lorain Harbor from 1897 to 1949. Since these are

not related to the Construction of the Dike

Structure they are not included here. The follow-

ing quotes, Paragraph 84, of the report regarding

shore erosion east of Lorain Harbor:

"Immediately east of the east pier at Lorain Harbor,
erosion has been active over the entire period of
record. In 1907 the Federal Government placed a
stone and brush mattress at the inner end of the
east pier to prevent a breach from the lake into
the river. The city of Lorain received a permit
in 1912 to dump all maintenance dredging material
from the Black River close to shore in the area
east of the pier, and continued this up to 1917.
In 1931-32, 400,000 cubic yards were pumped onto
shore between the pier and Colorado Avenue during
deepening operations in the outer harbor. Many I
shore protection structures have been built in
the area, and private property owners and the city
have dumped an unknown amount of material over the
bank in an attempt to halt erosion. In 1943 the
city, in an attempt to halt erosion just west of
Arkansas Avenue, dumped broken concrete paving
and bricks into a cove where it remained for 3
years. A northeast storm removed it from the cove
and distributed it in this area for the present
and the city intends to continue dumping material
at this point."

2. January 22, 1970, Section 111 Report by U.S. Army
Corps of Engineers, Buffalo District, entitled
"Investigation of Effects of East Breakwater
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Shorearm at Lorain Harbor, Ohio on Adjacent Shore."

This January 1970 report was instituted because of

claims from residents east of the Shorearm that it

was causing increased erosion in that area. The

following quotes Paragraph 16 of the report re-

garding the findings and conclusion of the study:

"In view of the facts and evidence presented
herein it is apparent that the U.S. East Breakwater
Shorearm is not responsible for, and its construc-
tion has not increased, the erosion of the shore
along Lakeside Avenue. Although the rate of
erosion may be accelerated beyond that which was
occurring immediately prior to the construction
of the shorearm the increased erosion is a natural

result of the near-record lake levels that have
been experienced. Further study of the problem
with a view to adoption of a Federal project for
prevention or mitigation of damages due to the
effect of the breakwater is not recommended."

3. "Design Analysis for Spending Beach Section of

Dike Disposal Area, Lorain Harbor, Ohio", a report

prepared in June 1975 by Parsons, Brinckerhoff,

Quade & Douglas, Inc. for the U.S. Army Corps of

Engineers, Buffalo District. Page 33 of this re-

port discusses the effect of the dike disposal

structare on shoreline to the east:

"Additionally, the construction of the proposed
Spoil Disposal Facilities containment structure
should induce a quiet longshore (pocket) water
body, consequently increasing deposition of sus-
pended materials and or debris on the beach and
between the containment structure and the beach.
To protect the entire privately owned shoreline
or any part thereof from natural storm attack,
during this period of high lake stages and
consequential unstable beach profile condition,
is unwarranted. Moreover since it has been
previously discussed and will be further demon-
strated in the following section, the proposed
Spoil Disposal Facility will offer substantial
protection to the shoreline from storm waves
arising out of the northwest and north."
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4. Section 111 Reconnaissance Report on Shores East

of Diked Disposal Area, Lorain Harbor, Ohio pre-

pared in February 1980 by Tetra Tech, Inc. for the

U.S. Army Corps of Engineers, Buffalo District.

The conclusion from that report is as follows:

"Based on this preliminary study, it is concluded
that the Dike Disposal Area has not caused the
erosion problem experienced by the shore east of
Lorain. Natural erosion and bluff recession has
been the historical condition of this shore. The
Dike Disposal structure has, however, contributed
to some degree, an impact which may accelerate
this natural condition."

DATA AND ALALYSIS

The following sections present the data which was

assembled, updated and analyzed to determine:

1. the possible cause of erosion along the study

shoreline;

2. the impact of the dike disposal structure on

shoreline erosion; and

3. the extent of erosion attributable to the dike

disposal structure and natural forces.

For historical perspective, -igures 1-2 and 1-3

present the shoreline east Lorain Harbor for the years

1865, 1918, 1921, 1934 and 1944.

1-
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Wind
The wind affects the project site only by exerting

its influence on the surface of Lake Erie to create waves

which are the prime erosive force on the shoreline.
Wind data for the study area was obtained from U.S.

Coast Guard data at Lorain Harbor, Ohio for the period

1938 thru 1971. This data shows no predominance of wind

from any particular direction, although there is a slight

favor of winds from the West vs. winds from the East.

There is also a slight favor of the higher wind speeds

(25 mph and over) from the Northwest and West directions

over those from the Northeast. These factors, are enouch

to overcome the inconsistency of fetch lengths (approx.

70 miles to the Northwest vs. approx. 200 miles to the

Northeast) to produce the highest deep water wave heights

from Western approach quadrants.

Nearshore waves from the Northwest thru West approach

angles are shielded (see page 1-64) from reaching portions

of the study shoreline by the dike disposal structure. It

is this inequality of wave incidence on the study shoreline

which produces an inbalance of littoral forces and eventu-

ally contributes to natural erosion along the study s'horeline.
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INDICATES DURATION FOR ICE-FREE PERIOD (MAR. TO '
DE C. INCL.) IN PERCENT OF TOTAL DURATION.
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OCCURRING DURING ICE-FREE PERIOD.
INDICATES PERCENT OF TOTAL WIND MOVEMENT OCCURR-
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TOTAL WIND DURATION FOR ICE-FREE PERIOD AND COMBINED
ICE-FREE AND ICE PERIODS, RESPECTIVELY.

WIND DATA BASED ON RECORDS OF THE U.S. COAST
GUARD AT LORAIN HARBOR,OHIO FOR PERIOD I JAN. 1938-31 DEC.1971

P
Figure 1-4 WIND DIAGRAM
(FROM: U.S.A.E.D, Buffalo
Drawing No. 76-LOD-1/1
dated 3-30-76)
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Waves

Design wave criteria for the areas east of the dike

disposal structure were calculated using "Design Wave

Information for the Great Lake3 ' to estimate extreme waves

in deep water off Lorain. To determine what changes occur

in these waves as they approach shore, the irregular wave

theory developed by Goda and reported in two CERC papers

was utilized.

The calculations are presented in the following pages.

A 10 year return interval deep water wave height of 9.8 ft.

is considered to be the extreme estimate used for design

purposed in this study.

1-10
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TABLE OF EXTREMES ESTIMATES
GRID LOCATION 11, 8 LAT;41.57 LON=82.12 LORAIN OH

SHORELINE GRID POINT 8
WINTER

ANGLS CLASSES ,
1 2 3 ALL

5 7.2( 0.6) 8..9( 0.4) 9.5( 0.2) 10 30 0.6)
10 8;5( 0.7) 9,8( 0.5) 9.8t 0.2) £0w9( 0.81
20 9.8( 0.9) 10.8( 0.7) 10.5( 0.3) 11.7( 1.01
50 11.8( 1.1) 12.1( 0.8) 10.8t 0.3) 13 w2( 1.27

100 13.1( 1.3) 13.1( 0.9) 11.2( 0.4) 14v3( 1.47

SPRING
AN3LE CLASSES

1 2 3 ALL

5 3.6( 0.3) 3.6( 0.5) 5.9( 0.4) 6*1( C.57
10 3.91 0.4) 4,6('0.7) 6.91 0.5) 7-*2( 0.7)
20 4.6( 0.6) 5.9( 0.8) 7.5( 0.6) 8v.2( 0.91
50 5.9( 0.7) 7.5( 1.0) 8.91 0.8) 9.6( 1.17

100 6.6( 0.8) 8,9( 1.2) 9.8( 0.9) i0j7( 1.27

SUMMER [
ANGLE CLASSES

1 2 3 ALL

5 3.6( 1.3) 3.6( 0.7) 5.91 1.2) 6 v3( 1.37
10 4.9( 1.7) 4,3( 1.0) 7.2( 1.6) 7v6( 1.81
20 6.2( 2.1) 4.6( 1.27 8.2( 1.9) 8;9( 2.27
50 8.2( 2.6) 5;6( 1:5) 9.8( 2.4) 1r6( 2.8710,0 9.5( 3.0) 6,2( 1.8) 11.2( 2.8) 11t9( 3.27 i

FALL I.
ANGLE CLASSES

1 2 3 ALL

5 7,9( 0.3) 7.5( 0.4) 8.9( 0.2) 9v4( 0.4)

10 8.5( 0,4) 8.5( 0.5) 9.5( 0.3) l00C 0.67

20 9.2( 005) 9.5( 0.7) 9.8( 0.4) 10w8( 0.7)
50 10.2( 0.6) 10.8( 0.8) 10.8( 0.5) 11,8( 6.97

100 10.8( 0.7) 11.8( 0.9) 11.2t 0.5) 1215( 1.01l

(Continued)
(Sheet 8 of 24;)
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GRID LOCATION 11. 8 L&T=41.57 LON=82.12 LORAIN OH

GRID POINT NUMBER 8

SIGNIFICANT PERIOD BY ANGLE CLASS AND WAVE HEIGHT

WAVE HEIGHT (7T) ANGLE CLASS

S2 3

1 2.3 2.3 2.4
2 3.6 3.5 3.7
3 4.5 4.5 4.7
4 5.3 5,2 5.4
5 5.8 5.7 6.0
6 6,1 6.0 6.4
7 6.5 6.3 6.7
8 6.8 6.6 7.1
9 7.1 6.9 7.5

10 7.5 7.3 7.9
i1 7.8 7.6 8.2
12 8.1 7.9 8.6
13 8.4 8.2 9.0
14 8.8 8.5 9.3
15 9.1 8.8 9.7
16 9.4 9.1 10.1
17 9.8 9.4 10.4
18 10.1 9.7 10.8
19 10.4 10.0 11.2
20 10.8 10.3 11.6
21 11.1 10.7 11.9
22 11.4 11.0 12.3
23 11.7 11.3 12.7
24 12.1 11.6 13.0
25 12,4 11.9 13.4

(Continued)
(Sheet 8 o1 24 )
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Lake Levels

Fluctuations in lake level may alter shoreline condi-

tions extensively. The International Great Lake Datum

(IGLD) for low water for Lake Erie has been established as

568.6 feet. The mean elevation of the lake surface for the

period 1860 to 1977 has been 570.36 feet or 1.76 feet above

low water datum. In addition to annual and seasonal fluc-

tuations, cycles of high and low stages (as related to

either the IGLD or the average lake level for the past 117

years), extend over periods of several years with no

historically consistent pattern.
Currently, the lake stage appears to be declining from

the highest lake stages ever recorded in 1973. The pre-

dike period 1973-1978, which was marked by the highest lake

levels on record, was excluded from bluff recession analysis

because of its presumed unfair bias toward excessive ercsion

rates caused by high lake levels. (see page 1-33) Instead,

the period 1937 to 1973 was used as representative of long

term pre-dike conditions because it covered periods of high

and low lake stages. In the two years (1978-1980) since

dike construction, the post dike bluff recession rates

were found to be slightly higher than the long term average

rate over the period 1937-1973. Without a comparable post

dike period of low lake stage it is impossible to tell

how much of the post dike bluff recession is related to

lake stage and how much is attributable to the dike dis-

posal structure.

Two tables on the following pages provide:

1. Monthly and annual average elevations of the lake
at Cleveland, Ohio based upon 30 years of U.S.
Department of Commerce NOAA data.

2. A summary of the above data in terms of annual
averages and variance from the IGLD.
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MEAN AND VARIANCE LAKE LEVEL DATA

1968 to 1979

MEAN ELEVATION VARIANCE FROM
DATE IGLD* Feet IGLD* Feet

Annual

1968 570.92 +2.32
1969 571.54 +2.94
1970 571.10 +2.50
1971 571.27 +2.67
1972 571.89 +3.29
1973 572.71 +4.11
1974 572.52 +3.92
1975 572.27 +3.67
1976 572.13 +2.53
1977 571.24 +2.50
1978 571.48 +2.88
1979 571.55 +2.95
Longterm

1860-1977 570.36 +1.76
Highest Monthly
Mean = June, 1973 573.51 +4.91
Lowest Monthly
Mean Feb., 1936 567.49 -1.11
*IGLD = International Great Lakes Datum (1955) = 568.6 feet
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Figure 1-5 is a graph of the tabulated NOAA data for

the period 1960 thru 1980. Noted on this graph are the

lake levels at the times of Corps of Engineers Surveys in

the area east of the dike. Also noted are the lake levels

which occurred at the time aerial photographs were taken

of the project area. These notations on lake levels are

used later in this appendix when aerial photographic

evidence of beach widths fronting the bluff are compared

from year to year to develop trends of accretion or erosion.

A design Lake Level for the project area was developed

from information contained in "Standardized Frequency Curves

for Design Water Levels Determination on the Great Lakes",

U.S. Army Corps of Engineers, Detroit, Michigan, December

and May 1979.

The method used was to determine the 20 year return

interval annual mean lake level for Lake Erie from the

curve reproduced here and add to this annual mean the 1

year annual peak rise in lake level at Lorain Ohio. Since

only curves for Marblehead and Cleveland, Ohio are presented,

these values are averaged assuming Lorain is approximately

midway between them. This yields:

20 year annual mean Lake Erie level 573.05

1 year annual peak rise (1.2 + 0.9) 2 = 1 .05

20 year design peak water level 574.10

1-19
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Figure 1-5 Lake Level Fluctuations

Lake Erie 1960 to 1980
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Littoral Sediment Transoort

Aerial photographs (1937, 1951, 1974, 1978, 1979, 1930)

showing shore structures to the east of Lorain Harbor within

the study limits indicate a slight predominance of east to

west movement of littoral materials.

The possible sources of sediment supply to the littoral

zone in the study area easterly of Lorain Harbor are from

stream discharge, bluff erosion, and littoral material

transported into the area from shores easterly of the study

limits. The Lorain Harbor entrance structures are a com-

plete barrier to longshore sediment transport and there

is no sediment supply to the study area from the west,

including sediment discharge from the Black River. There

is no evidence (Carter, 1977) that streams located easterly

of Lorain Harbor supply any significant quantity of

sediments to the shore. There is considerable evidence

and documentation that the sediment supply to the littoral

zone along much of the Lake Erie shoreline, including the

study area and shores easterly thereof, is derived from

erosion of the bluff. Since the bluff composition contains

a small amount of medium to coarse sand (approximately

20%), each cubic yard of sand composing the beach and fore-

shore zone represents many times that amount of eroded

bluff material. There is little evidence that there is a

large supply of littoral material transported into the study

area from the east. This is due to the past and present

construction of many structureR to prevent shore erosion

and littoral movement not only to the east but within the

study area. These structures greatly reduce the supply of

sediment moving in the littoral zone from bluff erosion.
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Bluff Recession

The City of Lorain, Office of Engineering, provided

a street layout drawing covering the shore sector from im-

mediately east of the Black River to Roof Road whereon the

position of the top of bluffline was shown for the years

1884, 1921, 1932 and 1944. A baseline was established on

the drawing along the north side of Erie Avenue from which

the distance to the bluffline for the four survey years

was determined. To this map, the Corps of Engineers' 1980

survey bluffline was fitted as a comparison to the bluff-

lines of previous years. Because of scale problems in

transference, the exact location of this 1980 bluffline

cannot be assured.

Average bluff recession rates for the 2500 feet of

shoreline under study are presented in the table on the

following page and the comparative bufflines chart is

shown in figure 1-6.

The Geological Survey of the State of Ohio, Department

of Natural Resources (ODNR), has plotted historical changes

for the top of the bluffline along segments of the Lake

Erie Shore on Open File Map #91 for the years 1876, 1937,

1968 and 1973. An arbitrary baseline was established from

which distances to the bluffline for the four survey years

were determined.

Average bluff recession rates for the 2500 feet of

shoreline under study are presented in the table of ODNR

bluff recession rates. Figure i-7 shows these historical

bluff lines for comparison.

This bluff recession data was developed in an effort

to determine a pre dike period bluff recession rate to

compare to post-dike conditions. The City of Lorain data

is not recent enough (1944) to be helpful for pre-dike

conditions. The ODNR data, on the other hand, covers the

period up to 1973 which is just prior to the 1977 dike

construction.
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BLUFF RECESSION RATES - CITY OF LORAIN DATA

DISTANCE 1884 1921 1884 1932 1921 1944 1932 1980 1944 1884-1980

000 508 466 42 470 -4 468 2 452 16 56
100 498 430 68 440 -10 436 4 427 9 71
200 480 418 62 413 5 408 5 418 -10 62
300 466 413 53 408 5 412 -4 414 -2 52
400 458 410 48 404 6 399 5 406 ' -7 52
500 450 423 27 417 6 401 16 399 2 51
600 431 416 15 417 -1 410 7 398 12 33
700 419 411 8 412 -1 406 6 380 26 39
800 406 402 4 410 -8 400 10 369 31 37
900 397 397 0 397 0 397 0 365 32 32
1000 386 395 -9 390 5 395 -5 353 2 33
1100 382 387 -5 380 7 387 -7 368 19 14
1200 373 369 4 363 6 359 4 360 -1 13
1300 360 350 10 346 4 342 4 344 -2 16
1400 350 338 12 334 4 332 2 339 -7 11
1500 347 323 24 320 3 333 -13 320 13 27
1600 340 313 27 309 4 320 -11 309 11 31
1700 329 300 29 297 3 300 -3 297 3 32
1800 330 305 25 298 7 300 -2 290 10 40
1900 330 310 20 300 10 306 -6 284 22 46
2000 322 309 13 304 5 307 -3 283 24 39
2100 320 318 2 304 14 298 6 287 11 33
2200 316 310 6 305 5 300 5 299 1 17
2300 315 311 4 309 2 304 5 315 -11 0
2400 309 305 4 301 4 298 3 310 -12 -1
2500 303 299 4 291 8 287 4 300 -13 3

Average 19.11 3.42 .31 6.88 32.27
Rate ft/yr 0.52 0.31 0.11 0.19 0.34

Notes: 1) Distance is in feet east of the centerline of Colorado
Avenue as shown on figure 1-6

2) Bluff location is measured from the baseline: north side
of Erie Avenue on City of Lorain overlays, Figure 1-6

3) 1980 bluff localtion from Corps Survey of Feb. 1980
4) Recession is +A

Accretion is -A

1-26
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BLUFF RECESSION RATES - ODNR DATA

DISTANCE 1876 1937 1876 1968 1937 1973 1968 1876-1973 17 3

000 635 535 100 535 0 520 15 115 15
100 615 530 85 490 40 490 0 125 40
200 610 525 85 480 45 480 0 130 4
300 585 520 65 475 45 475 0 110 43
400 565 510 55 475 35 475 0 90 35
500 550 525 25 495 30 475 20 75 . 50
600 550 515 35 495 20 485 10 65 30
700 555 520 35 495 25 475 20 80 45
800 545 510 35 480 30 465 15 80 45
900 540 490 50 460 30 445 15 95 45

1000 530 480 50 450 30 450 0 80 30
1100 525 475 50 450 25 450 0 75 25
1200 515 470 45 440 30 440 0 75 30
1300 500 465 35 440 25 440 0 60 25
1400 495 460 35 435 25 435 0 60 25
1500 490 445 45 425 20 425 0 65 20
1600 485 440 45 415 25 415 0 70 25
1700 475 430 45 390 40 390 0 85 40
2800 470 430 40 395 35 395 0 75 35
1900 470 435 35 410 25 410 0 60 25
2000 465 440 25 440 0 415 25 50 25
2100 475 445 30 445 0 425 20 50 20
2200 480 450 30 450 0 405 45 75 45
2300 470 445 25 445 0 435 10 35 10
2400 475 445 30 445 0 445 0 30 0
2500 475 430 45 430 0. 430 0 45 0

Average, 45.4 22.0 7.5 75.19 29.8
Rate ft/yr 0.74 0.72 1.50 0.78 0.82

Notes: 1) Distance is in feet east of the centerline of Colorado Avenue
as shown on Figure 1-7

2) Bluff location is measured from an arbitrary baseline
approximately parallel to Erie Avenue

3) Recession is +6
Accretion is -
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The period 1876 to 1937 was not considered representa-

tive of shore protection conditions (number, type & effec-

tiveness) as they exist today. Neglecting the period prior

to 1937, a 1937 to 1973 bluffline recession rate was

chosen as representative of the pre-dike condition. This

bluff recession data represents 36 years of averaged re-

cession for the shoreline similarly protected as it is

today but at an average lake level lower than it is today.

The data suggests that the 2500 feet of shoreline under

study has not historically receeded at a uniform rate

throughout the reach. The shoreline has therefore been

broken down into increments with similar recession history

based upon Ohio Department of Natural Resources data.

Recession rates from ODNR data have been calculated at

section lines positioned every 100 feet along the reach

and the rate thus obtained is assumed to be the average

rate for 100 feet of shoreline extending 50 feet either

side of the section line. Therefore, the recession rate

calculated at section line 0 (ft) east of the Colorado

Avenue centerline is assumed to be the average recession

rate over the interval -50 to +50(ft) east of Colorado

Avenue. The 50 west of the Colorado Avenue centerline will

be dropped because it is outside of the shoreline area

under study here. Likewise, the average recession rate

for sections at 2400 and 2500 ft east of the Colorado

Aveiue centerline is assumed representative of the interval

2350 to 2550 ft with the last 50 ft dropped as outside

the study shoreline. The average pre-dike recession rates

per shoreline increment are shown in the following table.
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Bluff Recession Rates - Aerial Photography Data

Time period covered July 1974 through April 1980

July 1974 June 1978 July 1974
June 1978 April 1980 April 1980
48 MOS = 4yrs. 22 MOS = 1.8 yrs. 69 MOS = 5.75 yrs.

BLUFF &in BLUFF A in BLUFF

Year Increment AREA(sq. ft) (ft) per vear(ft/yr)

1974-1980 -50 to +50 400 4.0 .7
+50 to 450 1000 2.5 .4
450 to 950 2200 4.4 .8
950 to 1950 7500 7.5 1.3

1950 to 2350 9700 24.3 4.2
2350 to 2550 3000 15.0 2.6
-50 to 2550 23800 9.1 1.6

1974-1978 -50 to +50 400 4.0 1.0
+50 to 450 1000 2.5 0.6
450 to 950 2000 4.0 1.0
950 to 1950 4800 4.8 1.2

1950 to 2350 7600 19.0 4.8
2350 to 2550 2600 13.0 3.3
-50 to 2550 18400 7.1 1.8

1978-1980 -50 to +50 00 0.0 0.0
+50 to 450 00 0.0 0.0
450 to 950 200 0.4 0.2
950 to 1950 2700 2.7 1.5
1950 to 2350 2100 5.2 2.9
2350 to 2550 400 2.0 1.1
-50 to 2550 5400 2.1 1.1

Notes: 1) Measurements of bluff area lost are estimates from comparison
of Corps of Engineers supplied aerial photograph taken
July 1, 1974
June 23, 1978
April 23, 1980
all at nominal scale of 1 inch = 400 feet

2) Average bluff recession A in feet is obtained by
dividing the estimated loss in square feet by the coverage
length.

3) Average bluff recession per year is obtained by dividing
by the time period between photos.
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Shoreline Increment* Average Pre-Dike Rate

0 to 50 0.4 ft/yr.
50 to 450 1.2
450 to 950 1.2
950 to 1950 0.8
1950 to 2350 0.7
2350 to 2500 0.0

0 to 2500 0.8 ft/yr. (weighted)
*Refers to distance in feet east of the Colorado Ave.
centerline.

In order to determine a post-dike recession rate for

the bluff 2500 feet east of Colorado Avenue, aerial photo-

graphs taken during July 1974, June 1978, and April 1990

were compared (see table following page). A base map

delineating the former bluff positons was assembled (figure

1-8). This base map was constructed on acetate from

the April 1980 photographs. It was overlayed onto the

1974 and 1978 photos, which are of approximately the same scale.

After matching common geographic features earlier

blufflines were transferred to the base map where they

differed from the 1980 photographs. The final product was

a map showing the approximate position of the bluff during

each of the 3 years considered. Where there is no measured

change between the aerial photography, only the more recent

bluffline is shown. Care was taken to minimize possible

errors from distortion by using the center portion of each

air photo.

The study shoreline tas broken down into increments

corresponding to those used in the pre-dike bluff recession

analysis based upon ODNR data. This breakdown facilitates

comparison of both sets of data on similar shoreline in-

crements. Within each increment the recession rate is

obtained by calculating the area of bluff lost divided by

the shoreline length increment and further divided by the

time interval between aerial photographs. As in the earlier
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analysis, average recession rates thus obtained are assumed

representative of the entire increment even though portions

of that increment may have receded at faster or slower

rates. The 50 feet west and east of the 2500 feet of

study shoreline (used only to obtain proper increment

recession averages) are dropped from further consideration

to avoid confusion as to the length of study shoreline.

Examination of the Bluff Recession Rates shows the

following: The period 1974-1978, a pre-dike period for

the most part, was characterized by a higher average re-

cession rate for the entire 2500 feet of study area (1.8

ft/yr) than for the post-dike period, 1978-1980 (1.1 ft/yr).

The severity of the 1974-1978 recession rate is

undoubtedly influenced by the post 1973 high lake levels

in conjunction with private structural protection work

failures due to increased wave attack. The absence of a

balancing period of low lake levels makes these aerial

phctography recession rate estimates suspect. For this

reason the 1974-1978 data is not used as representative

of pre-dike conditions in favor of 1937 to 1973 ODNR data.

The post-dike period unfortunately has only 2 years

of record and only aerial photography data is available for

predicting the recession rates during those two years

(1978-1980). Predicting present and future bluff recession

based upon only 2 years of data obtained from aerial photo-

graph comparisons is highly suspect because of the following

reasons:

1. the shoreline recession in the 2 year span between
aerial photographs is small and at a scale of
1:4800, a slight error in locating the bluffline
is exaggerated when dividing by the small time
interval to obtain recession rate in ft/yr.

2. transferring blufflines to a single map at the
scale of 1:4800 can produce inaccuracies due to
drafting errors
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3. the recession rates observed over a 2 year period
may be reflecting high lake level and accelerated
structural failures caused by high lave levels
instead of the effects of many cycles of lake
levels as would a longer term record

4. any prediction for a 50 year period based upon
only 2 years of data would be suspect

Taking these factors into account the 1978-1980 aerial

photography data can be used as the post-iike bluff recession

rates provided that it is recognized that this may be a
"worst case" estimate of the influence of the dike on the

study shoreline.

Shoreline Increment* Average Post-Dike Rate
0 to 50 0.0 ft/yr

50 to 450 0.0
450 to 950 0.2
950 to 1950 1.5
1950 to 2350 2.9
2350 to 2500 1.1
0 to 2500 1.1 ft/yr(weighted)

*Refers to distance i1 feet east of the Colorado Avenue
centerline.

A summary of all the bluff recession data generated

for this study is presented in the following table.
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Beach Distribution

A survey of the location and extent of beaches along

the shore was made by the Ohio Department of Natural Re-

sources in 1974. It covered changes from 1876 through 1973

compiled from field survey, aerial photography, and

historical maps/charts/surveys. In 1896, the entire 2500

feet of shoreline was fronted by natural beach material.

In 1937, when private protection structures became numerous,

instead of narrow or medium natural beaches, most of

the 25nn feet of shore ,.a s frcnte!2 by small, traooed beaches

(86%), and 14% had no beach front. In 1974 these figures

changed significantly. Narrow beaches made up 3%, trapped

beach area dropped to 56% and "No Beach" increased to 41%.
These changes can be attributed to the poor design and con-

struction of private protective structures and lack of
material available in the littoral zone.

The ODNR survey of years 1876, 1937, 196e and 1973 is

shown graphically in the table on the following page. This

survey was updated using 1974, 1978, 1979 and 1980 aerial

photographs, and utilizing the same nomenclature and

technique as ODNR. This data is presented in a table of

beach distribution per aerial surveys on the following

page.

The most noticable trend over these years was the

establishment and maintenance of significant beach area
within the first 200 feet east of Colorado Ave. whereas there

is no be:ach found along the next several hundred feet of

shoreline. The length of this "No Beach" varies with lake

level, but has been at least 400 feet in extent. From 600 feet

to about 1900 feet east of Colorado Ave. the shoreline

has been variable; for the most part there is no beach and
only a few small sections of trapped beach are found. From

about 1900 feet to 2400 feet a continuous trapped beach is

evident (and has persisted through time) from the air photos.
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The last 100 feet of the study shoreline is void of any

beach (and has been since the 1973 photos).

When comparing the 1980 beach distribution (post-dike)

to the 1974 beach distribution (pre-dike) and taking into

account the respective lake levels at the time of the

aerial photos (573.1 IGLD for July 1974 vs 572.4 IGLD

for April 1980) one can say:

a. a definite fillet is being formed adjacent

to the revetment spending beach in the

post-dike era as evidenced by the growth

of a medium beach

b. east of this fillet the percentage of no beach

has increased and the percentage of trapped

beach decreased between 1974 and 1980 even

though the lake level was lower in 1980

These points suggest that there is accretion ad-

jacent to the dike structure and erosion further to

the east, but this evidence is inconclusive since the

condition of private shore protective structures has

not been taken into account.
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Structural Survey

Shore structures become important in understanding the

spatial variations in beach erosion and bluff recession.

In 1974 a structural inventory was done by the Ohio Depart-

ment of Natural Resources. Of the 24 structures still ex-

isting out of 34 structures identified along the 2500 feet

east of Colorado Avenue, 71% (or 17 of 24) were in fair to

poor condition.

An update of the shoreline structures was made using

aerial photography dated April, 1980. Existing structures

were checked against the locations of functional structures

provided by the Corps of Engineers. However, unlike the

1974 inventory, no field check of the condition of these

structures was made. As there have been no structural

improvements, the structures found in 1980 have either

remained the same, or deteriorated in their condition,

and therefore lost some of their effectiveness as protection

aqainst wave attack.

Geographical Distribution of Shore Structures For
2500 feet East of Colorado Avenue

Shoreline Increment 1974 1980 Structure #'s

0 to 50 - - 177
50 to 450 5 3 178-183
450 to 950 5 5 184-189
950 to 1950 11 10 190-205
1950 to 2350 1 1 206-208
2350 to 2509 2 - 209-210

0 to 2500 24 19

By 1980, another 5 structures could not be found

on the aerial photographs. Of the 19 remaining structures,

63% (or 12 of 19) were in fair to poor condition. The 5

structures lost between 1974 and 1980 were listed as being

either in fair or poor condition in 1974. Recognizing that

structures deteriorate through time, and given the poor design of
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these structures initially, their subsequent deterioriation

and destruction are all contributing factors to bluff

recession.

Of particular interest are structures 206 thru 209

which are located approximately 2000 to 2500 ft. east of

Colorado Avenue. When comparing their locations to that of

the most severe bluff recession in the period 1974 to 1978

and 1978 to 1980 it can be seen (page 1-31) that the loss

or severe deterioration of this string of structures must

have a strong influence on bluff recession.

When a structure is lost, rapid adjustments in shore-

line position takes place which would account for the 1974-

1978 recession rates being artifically high. With time,

these perturbations die down as the decrease in recession

rates from 1974 to 1978 vs 1978 to 1980 show and the

shoreline thereafter retreats at a more steady rate. Of

concern here is whether the 1978-1980 rates presented are

still reflecting the structural loss or represent an average

trend for the future.

Figure 1-9 is a location map of the structures along

the shoreline between the dike disposal structure and 2500

feet east of Colorado Avenue. The tables which follow are

a breakdown of the structures by approximate construction

period and the condition of the structures in the 1974

ODNR and the 1980 aerial photograph surveys.
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STRUCTURAL 2 INVENTORY FOR 2500 FT. EAST OF COLORADO AVM.

Structure No. 1  Construction3  Condition Condi ion
and Tpe4  Date in 1974 in 1980

177 G 1937 - 1949 not found in 1974 not found in .98C
178 S 1937 - 1949 fair-oversteepened not found in 1980

slope
179 S 1949 - 1956 fair fair
180 S 1968 - 1973 good good
181 S 1973 good good
182 GF 1937 - 1949 not found in 1956
183 S 1973 fair-washed out not found in 1980

behind
184 S 1937 - 1949 poor poor/barely

visble
185 S 1973 poor-flanked poor/flanked
186 S 1949 - 1956 good good
187 S 1973 good good
188 S 1968 - 1973 fair fair189 GF 1937 - 1949 not found in 1956
190 S 1937 - 1949 not found in 1974
191 S 1968 - 1973 fair-washed out ?oor/washed out

behind behind
192 G 1876 - 1937 not found in 1956
193 S 1949 - 1956 fair backed by poor/damaged/

timber crib wall barely visible
194 G 1937 - 1949 not found in 1956
195 B 1947 poor-too low poor/too low
196 S 1973 poor-flanked poor/flanked
197 S 1956 - 1968 fair poor
198 S 1949 - 1956 poor-damaged not found in 1980
199 S 1973 good ;ood
200 S 1937 - 1949 fair-damaged fair/damaged

201 GF 1973 fair fair
202 5 1974 good good
203 G 1876 - 1937 not found in 1974
204 S 1974 good good
205 G 1937 - 1949 not found in 1974
206 GF 1937 - 1949 not found in 1974
207 B 1949 - 1956 poor-badly damaged barely visble/

badly damaged
208 B 1949 - 1956 not found in 1974
209 B 1937 - 1949 poor-damaged not found in

1980
210 S 1968 - 1973 fair not found in

1980

NOTES:
1) Inventory per Ohio Department of Natural Resources unpublished

1977 Report.
2) All structures were privately owned.
3) Not built before first year but appears on photos in secondyear listed.
4) B, breakwater; G, groin: GF, groin field; S, seawall
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STRUCTURAL INVENTORY 2500 FT. EAST OF COLORADO

PER ODNR SURVEY 1974

BREAKDOWN OF 34 STRUCTURES IN AREA OF INTEREST

STRUCTURES BUILT NUMBER PERCENTAGE

1876 - 1937 2 6
1937 - 1949 12 35
1949 - 1956 6 18
1956 - 1968 1 3
1968 - 1973 4 12
1973 - 1974 9 26

1974 STRUCTURAL CONDITION

NON EXIST 10 29
POOR 10 29
FAIR 7 21
GOOE 7 21

CONDITION OF 1968 to 1974
STRUCTURES IN 1974

POOR 2 15
FAIR 5 39
GOOD 6 46

1980 STRUCTURAL CONDITION

NON EXIST 15 44
POOR 8 23
FAIR 4 12
GOOD 7 22

CONDITION OF 1968 to 1974
STRUCTURES IN 1980

NON EXIST 2 15
POOR 3 23
FAIR 2 15
GOOD 6 46
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Hydrographic Surveys

In connection with the Dike Disposal structure design

and construction, a hydrographic survey was made in June,

1974 of the nearshore and offshore zone easterly of the

shore connected breakwater. The contour lines of this

survey for the coverage easterly of the rubble spending

beach sector and the dike structure (out to about the 15

foot depth contour) are shown on figure 1-10.

In October, 1979 the U.S. Army Engineer Buffalo

District obtained soundings of the area easterly of the

rubble spending beach and dike structure. In this October

survey, a control point was established at the intersection

of Lakeside Avenue and Colorado Avenue and nine radial

sounding lines were run from this point covering an

arc from about the north through the northeast direction.

The soundings on each line began at the 2-foot depth

contour and terminated at about the 20-foot depth contour.

Resulting depth contour lines from this survey are also

shown on figure 1-10 for comparison with those of June, 1974.

In April, 1980 the U.S. Army Corp of Engineers,

Buffalo District conducted yet another survey in the

affected area similar to the one done in 1979. This survey

also radiated from a control point on Colorado Avenue at

Lakeside. The depth contours from this survey are also

shown on figure 1-10 so that all three surveys can be

compared simultaneously.

To determine whether the bottom is accreting or eroding

from one survey to another, profile sections were taken

from the baseline offshore to about the 18 foot depth

contour. The spacing of these profile sections was 100 feet

apart in the area covered by all three surveys (-200 to +400

feet); then 200 feet apart from 400 to 1400 feet; and 300

feet apart from 1400 to 2500 feet. The survey accuracy in
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predicting exact profiles decreases as the sounding lines

grow farther apart to the east.

The location of these sections are shown on figure

I-I0 and the actual profile comparisons are shown in figures

1-11, 1-12 and 1-13 for the survey years 1974, 1979 and

1980 respectively.

Because of the methods used in the 1974, 1979 and

1980 hydrographic surveys, information on depths in the

nearshore zone are scarce close to the spending beach and

become non existent east of this area. For the purposes

of this study it was imperative that profiles be continued

from offshore through the nearshore zone at least to the

low water datum. The 1980 hydrographic survey was

fortunately supplemented with a February, 1980 survey of

the bluffline, existing protective structures and the

nearshore zone out to approximately the 6 foot depth contour.

The only other source for comparison for the nearshore

detail necessary to determine changes along the 2500 feet

of shoreline in question was found in the 1975 Parsons,

Brinckerhoff, Quade and Douglas Report, "Design Analysis

Criteria for Contained Spoil Disposal Facilities". In this

report, plates 4 thru 7 depict profiles at various intervals

east of the diked disposal structure. Five of these pro-

files occur within the bounds of our study area and these

five are compared in figure 1-14 to the 1980 survey profile

to obtain accretion and erosion estimates.
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Impoundment

The Stage 1 Reconnaissance Report for the area east of

the diked disposal structure identi.fied impoundment as the

probable cause of increased erosion in the study area.

The cause of this impoundment and subsequent erosion of

the shoreline east of Colorado Avenue is the shielding

effect that the dike has on incoming waves from Northwest

thru West directions. This shielding allows wave energy

from the eastern quadrants to move littoral material to

the west up against the spending beach, but does not allow

its return when incoming wave direction shifts to the

western quadrants. However, this is considering the worst

case that prior to dike construction, all material which

moved west would eventually also be moved east; but since

dike construction, all accumulation is caused by dike en-

trapment. The net effect is an accretion in the area

adjacent to the spending beach, while updrift there is a

zone of erosion dominated by a unidirectional littoral

drift.

With the addition of the 1980 Corps of Engineers'

Survey and a 1975 survey from the Parsons, Brinckerhoff,

Quade and Douglas report, there is better data at

hand to predict the impoundment behind the dike disposal

structure. These impoundment calculations are presented on

the next few pages.

As a result of the density of coverage in the 500 feet

adjacent to the dike spending beach, we have a high degree

of confidence in the estimate of accretion in this area

based upon a comparison of 1974 vs 1980 surveys (see

also figures 1-11 and 1-12). Unfortunately, the 1975 vs

1980 comparisons (see figure 1-14) are spaced every 500

feet and, at best, we can only assume a trend of erosion

in this zone.
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Figure 1-15 summarizes the results of these profile

comparisons. As assumed in the Reconnaissance report, the

zone of accretion extends from 0 to 800 feet east of

Colorado Avenue. An erosion zone extends from 800 to 2400,

feet east of Colorado Avenue, followed by a zone of accre-

tion again.

Since only 3 data points at station 10+00, 15+00

and 20+00 define the erosion zone east of station 8+00 the

exact quantity of erosion cannot be calculated. These

three points merely define a zone of erosion.

The quantity of accretion in the fillet being formed

east of the spending beach was found to be 5400 yds3 per

year.
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Refraction

A study of wave refraction by the nearshore bottom

contours in the vicinity of the dike disposal structure

was conducted using the 1980 Corps of Engineers Bathymetric

Survey. Storm waves with period T=7 seconds were refracted

from directions northeast, north and northwest starting at

the edges of the 1980 survey in approximately 18 feet of

water at L.W.D. and ending in shallow water.

The tables of calculations to refract each wave ray are

not presented here but the resulting ray refractions are

presented in figure 1-16 on an overlay of the 1980 survey.

From this figure, one can observe the divergence

of some wave rays, denoting decrease wave energy with

reference to de'p water conditions. Other rays con-

verge, denoting a focusing of wave energy with

reference to deep water conditions, while still other rays

cross which cannot be corrected by the mathematical theory

governing refraction at this time. The cause of these wave

rays bending is the complicated bathymetry east of the dike

structure. Of special interest is a localized shallow water

area occurring between stations 500 and 2000 on the baseline.

This rise offshore has changed the bathymetry from bot-

tom contours parallel to the shoreline, which is the normal

condition in the nearshore zone where the bottom is reworked

by wave action. This rise can be found on bathymetric

charts as far back as 1949, well before the construction

of the east breakwater shorearm, and therefore cannot be a

dike induced phenomenon. Nevertheless, the convergence

of wave rays caused by this rise and other bottom abnor-

malities has a negative effect on the shoreline in the

study area and may be a contributing factor to structural

degradation and bluff recession.
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The shielding effect of the dike structure on areas

east of Colorado Avenue was raised in the reconnaissance

report as a cause of littoral material impoundment. The

description of this mechanism will be repeated here because

it is still felt that this shielding causes a unidirectional

littoral movement in areas east of the dike and therefore

establishes that the dike disposal structure has a contribu-

tion to the erosion experienced along this shoreline.

To determine the effect of the dike structure as

compared to pre-dike conditions unrefracted wave rays

approaching the shoreline from the W, WNW, NW, NNW and N

directions were constructed (see figure 1-17). What these

rays indicate:

1. There is no impact on waves from N to NE quadrants.

2. Waves from NNW could reach the pocket formed by

the breakwater shorearm (pre-dike condition) or

the pocket formed by the dike and spending beach

(post-dike condition). These waves unfortunately

approach perpendicular to the beach and thus

provide minimal assistance in eastward transport

of littoral material.

3. Pre-dike waves from the NW could reach the pocket

(foot of Arizona Avenue) without masking and could

cause eastward drift. Post-dike waves from the

NW are masked for a distance of 800 feet east of

Colorado Avenue and therefore cannot cause eat-

ward drift until east of this shadow zone.

4. Pre-dike waves from the WNW could not reach a zone

1600 feet to the east of Arizona Avenue (or 1000

feet east of Colorado) where as post-dike WNW
waves are masked for a distance of 2200 feet east

of Colorado Avenue. The difference of 1200 feet

of masking is a direct influence of the dike
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construction.

5. There is no impact on waves from the W in that

6200 feet of masking is apparent in pre and post-

dike configurations.

Therefore masking effects of dike construction are:

A. From 0 to 800 feet east of Colorado Avenue, under

post-dike conditions, no waves with eastward drift

components can reach this stretch of beach. i.e.,

what littoral material that enters during periods

of westward drift cannot now be pushed back to the

east in this zone._Prior to dike construction waves

from the NW could provide this eastward drift

component.

B. From 1000 to 2200 Feet east of Colorado Avenue

pre-dike waves from the WNW could provide eastward

components of transport where as post-dike masking

prohibits this. This is a zone of reduced

efficiency of eastward transport (only waves from

NW can provide eastward drift).

C. From 2200 feet to 6200 feet east of Colorado Avenue

only waves from W cannot contribute to eastward

transport in either pre or post-dike config -r- 7-s

i.e., no net impact of dike.

D. East of 6200 feet from Colorado Avenue normal

conditions of east and west transport prevail.

This shielding scenario supports Oie theory that the

dike impounds westward littoral drift, prohibiting eastward

reversals which would aid in reducing the erosion experienced

on this shoreline by maintaining protective beaches fronting

the bluff.
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Reflection

Wave reflection off the dike and spending beach was

an issue raised by local inhabitants as a possible cause

of increased erosion of the shoreline fronting their

property.

In their 1975 report on the detailed design of the

spending beach, Parsons, Brinckerhoff, Quade and Douglas, Inc.

did an extensive study of this reflection effect from the

rubble mound dike and the revetment spending beach. The

findings of this report will be used here to evaluate the

possibility that reflection is a major contributor to shore-

line erosion in the study area.

The 1975 Parsons Report found:

1. the spending beach (with a 1 on 5 slope) had a

reflection coefficient of less than 0.1 with

attendant energy absorption of greater than 95%

2. the dike sections (with a 1 on 2 riprap slope)

had a reflection coefficient of 0.1 to 0.2 with

estimated energy absorption of 90% or greater

Upon close examination of aerial photographs during

the post-dike period (since 1977), no noticeable reflection

patterns could be observed resulting from the presence of

the dike or spending beach. In fact, reflection patterns

from the vertical walled private shore protective structures
were quite evident in these same aerial photos.

Therefore the mechanism of reflection due to the disposal

dike is considered to have a negligible effect on erosion of

the shoreline in question.
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Set-Up
Another local residents complaint about the dike

disposal structure was that it formed an embayment into

which storm waves were driven until the water piled up

upon itself causing wave attack higher up on the bluff.

This mechanism is called set-up or the super elevation of

the still water level caused by incoming storm waves.

Calculations were performed using the 10 year return

interval storm waves previously developed, and irregular

wave theory to produce set-up computations for the 1980 Corps

bathymetric profile data. Wave rays from the north and

northeast were shoaled into shore to determine the maximum

set-up which would occur.

The calculations on the following pages reveal a

maximum set-up of 0.75 feet for incoming waves from the

north. When considering the height of run up that would

occur during these storm conditions a 0.75 foot increase

in the mean water level would hardly be noticeable.

Therefore set-up was considered to have a negligible effect

on the shoreline erosion east of the dike disposal structure.
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Summary

The possible causes of erosion along the study shore-

line that have been identified in the foregoing "Problem

Identification" analysis were:

1. Natural wave forces

2. Lake level fluctuation

3. Refraction of incoming waves

4. Impoundment of westerly littoral drift

5. Reflection of waves off the dike or spending beach

6. Storm wave set-up in the pocket formed by the

dike structure

Lake level data presented in this appendix has shown

that the post-dike period has been dominated by higher

than normal lake stages. The mean lake stage has been

slowly dropping from the record high stages of 1973. The

influence of lake level on waves impacting the shoreline

is to allow higher than average waves to attack shore pro-

tective works and unprotected bluffs allowing more rapid

deterioration and erosion.

In this study we have chosen a pre-dike bluff

recession rate based upon the period 1937-1973. This

period reflects many cycles of high and low lake levels and

provides a good indication of long term average pre-dike

recession rates. The period 1973-1978, just prior to dike

construction, is represented by aerial photography data for

bluff recession analysis. This period is dominated by the

post 1973 high lake levels and, as such, is biased toward

abnormally high recession rates. This biasing precluded the

use of this data as representative of long torm conditions

in favor of the OD.r, 1937 to 1973 data.

The post-dike period represented by 1978-1980 aerial

photography data is also a period of higher than average lake

levels. Data limitations prevent the analysis of a post-dike
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rate based upon average (high and low) lake level conditions.

This influence of high lake levels on the post dike erosion

rate cannot be separated from other influences without

longer term data therefore the post-dike rate should be

considered a "worst case" estimate of recession.

Refraction influences the post-dike erosion rate by

focusing wave energy on sections of the shoreline bringing

protective structures and bluff under increased wave attack.

Under ordinary circumstances this would have no impact on

the pre vs post dike recession rates because the offshore

rise which causes the refraction is a non-dike induced

phenomenon. But, during the post-dike high lake level

period, wave focusing has a pronounced effect on structure

and bluff degredation.

The analysis of wave shielding by the dike disposal

structure provides the cause for impoundment of eroded

littoral material adjacent to the spending beach revetment.

Based upon hydrographic survey comparisons, the quantity

of material impounded was estimated as 5400 cubic yards per

year since dike construction. Some amount of this material

would have been available for redistribution to updrift

(easterly) shores when waves approach from the northwest.

This analysis again assumes a "worst case" condition

that all material impounded would have been available for

updrift transport if the dike were nonexistant.

For a stretch of shoreline already deficient in

littoral material the additional loss of this 5400 yd 3/yr

is severe. The small trapped beaches which normally help

protect the bluff and private structures are being trans-

ported to the west to form a fillet adjacent to the spend-

ing beech. This material is not available for transport

reversal. The zones of accretion and erosion defined by

the hydrographic survey comparisons agree favorably with
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a similar analysis made of historical beach distribution

from aerial survey comparisons.

Reflection and storm wave set-up have been discounted

as having negligible effects on shoreline erosion in

the study area.

A comparison of pre and post-dike bluff recession

rates per shoreline increments is presented in the follow-

ing table.

1937-1973 1978-1980
Shoreline Increments* Pre-Dike Rate Post-Dike Rate

0 to 50 0.4 ft/yr 0.0 ft/yr
50 to 450 1.2 0.0
450 to 950 1.2 0.2
950 to 1950 0.8 1.5
1950 to 2350 0.7 2.9
2350 to 2500 0.0 1.1

*Refers to distance in feet east of the Colorado Avenue
centerline measured along the north side of Erie Avenue.

Although the magnitudes of the above post-dike

recession rates should be questioned because of the high

lake level and rcfraction effects on wave activity, the

fact remains that the area adjacent to the dike is sustain-

ing reduced bluff recession when compared to pre-dike levels

and the area east of station 9+50 is suffering higher

recession rates when compared to pre-dike levels. These

changes are consistent with the findings of the hydrographic

survey comparison that the nearshore zone is accreting

in the area adjacent to the dike to station 8+00 and

ercding from station 8+00 to 24+00.

In the area between station 24+00 to 25+00, bottom

soundings data indicates an accretion in the offshore

profile. However, bluff recession data indicates that the

shoreline is eroding. A possible explanation for this dis-

crepancy is the recent failure of structure #210, a seawall

at station 25+00, which was considered to be in fair condition
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in 1973. This failure would show up as recession in

the bluff analysis while the slumped material would show

up as an accretion on the profile comparisons.

Even is these recession levels are inaccurate, the

plots of pre and post-dike recession rates as a function of

distance suggest that erosion has been transferred easterly

due to the dike. This redistribution constitutes the ne-

gative impact of the dike on the study shoreline.

The difference between the pre and post-dike rates

represents a "worst case" estimate of the effects of the

dike disposal structure on the study shoreline. The in-

fluence of high lake levels and failing private protective

structures could not be quantified for the short post-dike

period and therefore the increased recession rate has been

attributed solely to the federal navigation works as an

estimate of the upper limit of federal responsibility. A

weighted average recession rate comparison for the 2500 ft

of study shoreline reveals that the post-dike average of

1.1 ft/yr is not significantly greater than the pre-dike

average of 0.8 ft/yr considering the inaccuracies of

aerial photography bluff recession data.

The bluff recession data alone would not be sufficient

proof that the federal navigation works had negatively in-

fluenced the study shoreline. As has been previously

mentioned, high lake levels and failing private protective

structures may be the major influence in higher post dike

recession levels.

However, the existence of dike impoundment of westerly

littoral drift provided by bathymetric survey comparisons

is positive proof that the dike disposal structure has

had a detrimental effect on updrift shoreline. The mag-

nitude of this effect remains elusive due to the short two

year period over which post-dike effects could be studied.
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It is for this reason that a "worst case" approach to

the solution has been adopted here.
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INTRODUCTION

The alternative plans considered in this study cover

the range of possible coastal engineering solutions for

shoreline erosion problems: offshore breakwaters, groins,

revetment and beach fill. An additional alternative of

acquisition/evacuation of affected properties was also

studied as a non-structural solution to the shoreline

erosion problem. An 'no-action" alternative is also

carried thru the planning process to provide a base case

for comparison with other alternatives.

ALTERNATIVE PLANS CONSIDERED

Seven alternatives were originally studied as solu-

tions to shoreline erosion east of the dike disposal

structure. They are:

I No Action

II Land Acquisition

III Feeder Beach

IV Groin System with Fill

V Revetment

VI Oifshore Segmented Breakwaters with Fill

VII Single Long Groin with Shore Restoration

PLANS ELIMINATED FROM FURTHER STUDY

Of the seven preliminary alternatives, including

no-action, only two were eliminated from further study.

These two were the offshore segmented breakwater and the

single long groin with shore restoration.

The offshore segmented breakwaters were excluded largely

on the basis of excessive costs incurred to duplicate the effec-

tiveness of protection available from other structural

alternatives. The revetment plan, for instance, would be

much more effective in protecting the bluff against erosion

than an offshore breakwatezswith fill plan.
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The single long groin concept was rejected because its

effect would be to reinstate conditions similar to those

when only the east breakwater shorearm was influencing

the shoreline to the east. This, of course, would not

solve the erosion problem and it would be a much more

costly alternative than the non structural feeder beach

plan which accomplishes the same purpose of mitigating only

dike attributable erosion.

WITHOUT CONDITIONS

The Without or No Action alternative is the baseline

against which other alternative will be measured to deter-

mene their effectiveness in preventing the damages which

would occur over the 50 year project life if no mitigation

occurs. The monetary value of these damages are quanti-

fied in the damages section of Appendix 5.

The types of damages which will occur as a result of

the post dike recession rate stipulated in the Problem

Identification Appendix are:

1. private property lost due to bluff recession;

2. private dwellings and structures lost due to

bluff recession; and

3. additional expenditures by private property owners

to protect their property because of an increase

in the rate of failure of private protective

structures.
The nature of the No Action Plan is to allow bluff

recession and erosion to continue at the post dike recession

rate. This will effect the shoreline over the entire length

studied because accretion is occurring in the first 800 ft.

of shoreline,while erosion dominates over the remaining

1600 ft. The damaged portion of shoreline, however, ex-

tends only over the actively eroding area from Station 8

+00 to Station 24 +00.
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The economic impact of this plan is adverse in that

an estimated $22,500 will be lost annually in the three

damage types identified: land loss, structural loss and

increased cost of protective structures.

This loss is a result of the higher post dike recess-

ion rates occurring in the eroding area. In the accret-

ing area from 0 to 800 ft east of the dike spending beach

there is a net benefit of $8050 annually because post dike

recession rates are lower than pre-dike rates in this

area. (See damage calculation in Appendix 5)

Since there is no plan, no recreational or intangible

benefits accrue and there will be no impact on employment

potential. The safety of people and property remain in

jeopardy because the bluff continues to erode unchecked.

There is virtually no impact on environmental quality,

regional development, or social well-being other than the

gradual loss of structures in the study zone and an

attendant gradual loss of tax revenues as property values

decline and structures are removed.

The plan contributes nothing to the planning objec-

tives per provisions of Section 111 and would be considered

unacceptable as an option for consideration by residents

in the study area.

PLANS CONSIDERED IN DETAIL

Alternative II - Land Acquisition

This alternative is put forth as a non-structural

option to the traditional coastal engineering solutions

to shoreline erosion problems. It is actually not a

solution to shore erosion at all since the plan requires

that the affected parties be evacuated rather than pro-

tected. The plan requires for implementation that all

parcels (property and structure) that are adjacent to

I
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the bluff in the eroding zone from 800 to 24,., ft east

of Colorado Avenue must be purchased at fair mcdrket value.

This would amount to the purchase of 26 parcels and the

evacuation of 27 families in the 1600 feet of affected

shoreline.

Public Law 91-646, the Uniform Relocation Assistance

and Real Property Acquisition Act of 1970 also requires

that the affected parties be paid "actual reasonable

expenses in moving" and an additional payment not to

exceed $15,000 for displaced personi to include such items

as:

1. increased interest costs required when financing

the acquisition of a comparable replacement dwell-

ing. (The increased interest cost shall only be

computed on a new mortgage amount not exceeding

the mortgage balance on the acquired dwelling).

2. the difference between the acquisition cost paid

to the displaced person and the reasonable cost

of acquiring a comparable replacement dwelling.

3. reasonable expenses incurred as closing costs.

Assuming these parcels are acquired in an orderly

fashion the structures thereon must be razed and che land

cleared. In addition, utility service into and out of the

affected area must be relocated if necessary to provide con-

tinued service at other locations. This will create an open

space adjacent to the bluff from approximately 800 to 2400 ft

east of Colorado Avenue. This open space could possibly

be used for recreational purposes, but this is not assumed

as a benefit in this plan because this would be a self-liquid-

ing benefit.

The evacuation of these properties will involve

abandonment of shore protective works as well. Without

maintenance these structures will eventually deteriorate

to a point where no protection will exist for this stretch
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of shoreline. This will undoubtedly result in an

accelerated recession of this shoreline even greater

than that now exhibited as post dike conditions. It is

impossible to predict how this situation will affect those

properties adjacent to the abandoned zone, but most likely

the area 0 to 800 ft east of the revetment spending beach

will accrete even faster when it receives the increased

sediment load from the eroding shore. East of station

24 + 00 the existing structures may fail as they are flanked

by an eroding unprotected bluff.

A benefit assumed from this alternative is the savings

to private property owners on private shore protective

structures that they no longer need build. This amounts to

a savings of $17,900 annually. An intangible benefit to

this plan would be alleviation from future concern about

property erosion for evacuated homeowners. There is also

increased safety in the affected area because structures

are removed before sudden accidental losses could occur.

Acquisition has no impact on marine environmental

quality because no activity from the plan occurs below

the bluff. There would be a regional development impact

in that homes razed no longer contribute tax revenues.

In the social well-being area the plan could have a

positive impact if potential park land is created for the

public good. A negative impact to the area will be the loss

of 27 private dwellings.

The plan's end result does meet and actually exceeds

the objectives under the Section 111 provisions. The plan

is technically feasible and could be implemented given the

acceptance necessary from both Corps' higher authority and

local interests.

The Land Acquisition Plan removes the endangered residents
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from the eroding area and therefore exceeds the maximum

federal responsibility under Section 111. As such, costs

of this alternative must be shared between local interests

and the federal government. The maximum federal financial

responsibility is limited by law to only those costs to

mitigate erosion attributable to the federal navigation

works. The remaining costs must be assumed by non-federal

interests such as at the state or local level. The cost

apportionment is based upon maximum federal contributions

toward the feeder beach plan - alternative III.

The first cost of this plan was estimated to be

$2,173,500 with no recurrent annual costs. If this plan

were adopted, the federal government would contribute

$1,021,600 toward this first cost subject to Congressional

authorization (for sums over one million dollars). This

contribution represents the nresent worth of the feeder

beach plan. If the plan first cost is amortized over the

50 year project life at 7 1/8% interest the annualized cost

would be $160,000. Annualized benefits amount to $17,900

and the benefit to cost ratio is 0.11.

A Relocation Plan was considered as an alternative

very similar to the Land Acquisition Plan but this

plan was rejected at an early stage in the study. This

plan called for Federal relocation of residents in the

damaged area as an alternative to structural modification

of the shore and bluffline. This possibly meant either

relocating only the family or the entire structure. But,

at an early stage, a determination was made that ample

housing existed within the Lorain area with purchase prices

and socioeconomic characteristics similar to those in

the study area. Federal policy (see Public Law P.L. 91-646,

Section 206) prohibits any type of relocation (except

physical movement of the structure) when these types of

purchase options are available to homeowners who receive

fair compensation for evacuating their property. The
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possibility of physically relocating the houses is precluded

by lack of available land and, often, the age and condition

of the structure.

Alternative III-Feeder Beach Plan

This alternative satisfies the objective of mitigat-

ing only the erosion attributable to the dike disposal

structure. The nature of the plan is to put back in the

shore zone a quantity of sand equal to that impounded be-

hind the dike structure on a periodic basis. In effect

this provides the reversal of littoral drift that nature

cannot provide because of the shielding by the dike of

waves approaching from western quadrants.

Implementation of the plan would require a first time

placement of 18,500 yd3 of fill to restore an essentially stable

3horeline condition similar to that which occurred prior to

dike construction. This first placement would be deposited

in 3 segments along the affected shoreline at the street ends

of Georgia and Idaho Streets, and at approximate station

22+40 where an easement on private property would have to

be acquired for access and construction purposes.

Periodically after this first placement additional

quantities of fill would be necessary to replace that

amount eroded by the waves and impounded behind the

spending beach revetment. An estimate of this quantity

would be approximately 5400 yd3 per year since this is

the quantity presently estimated as eroding from the

effected shoreline. The actual quantity would be estima-

ted by an annual inspection of the site prior to ordering

nourishment materials. These inspections may determine

that the periodic nourishment is much less than 5400 yd3
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as this quantity was established during a period of high

lake levels when erosion is most severe. Each fill place-

ment would cover an area approximately 160 x 200 feet on

the lake bottom adjacent to the bluff and the placement

is estimated to take about a month to complete.

Benefits accrue in this plan because of a reduction

in the bluff recession from the post dike to the pre dike

rate. This is accomplished by the addition of a protec-

tive beach fronting the bluff formed when the feeder

beaches are dispersed by natural wave energy. An annual

benefit of $22,500 is estimated in reduced loss of private

property, residential structures and shore protective

structures as a result of plan implementation.

No benefit is claimed for recreational use of the

feeder beach because the fill would be barely above the

water line and the beach would be dispersed by wave

activity not long after placement. There is a small

intangible benefit of aesthetic improvement of the beach

as the dispersed fill begins to take hold and build out

a beach years frr -ow.

During the short construction period and each year

hence, there will be a slight economic advantage from

increased employment due to plan activities. There will

be no increase in safety in the bluff area because it will

continue to erode but at the pre dike rate.

Impacts on environmental quality caused by this plan

will be short-term turbidity and periodic burial of

benthic organisms during the placement of the fill. These

are minor effects and they are reversible.
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During the construction phase of this alternative

there will be minor but periodic annoyance to local

residents from the noise of trucks and equipment. This

effect will be very localized.

From a social well-being and regional development

aspect, the impact will be a gradual loss of dwellings in

the study area.

The plan, as specified, satisfies the planning objec-

tive of mitigating only that erosion attributable to the

dike disposal structure. The plan is technically feasible

but its effectiveness is only on the order of 30 to 50% iT

curtailinq total erosion alonq the study shoreline. This

level of effectiveness is unacceptable to the Corps of

Engineers as the plan would not significantly affect the

total erosion problem that the residents of the area are

experiencing. Even with the reduction in bluff recession

rate, an estimated 13 homes will be lost and about 1.4

acres of private property eroded over the 50 year period

of study.

The environment effects of the plan are to periodically

bury be-thic habitat in the area of fill placement. This

area amounts to about 2 acres during the first placement and

about acre in the periodic placements. The distri-

bution of fill material by wave forces is a natural littoral

process and should have no lasting effect on the environ-

ment. Besides the .arine habitat alterationterrestrial

habitat will be continually lost at the average pre dike

recession rate of 0.8 ft/yr (weighted mverage for entire

2500 ft of shoreline).

Since the Feeder Beach Plan mitigates only the erosion

attributable to the dike disposal structure it is eligible

for 100% federal funding. This makes alternative III

the base case for financial comparisons since it represents
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the maximum federal financial responsibility for this

study. The first cost of this plan, including the 18,500

yd3 of fill and easements of access, was estimated at

$287,800. Annualized costs, which include amortization of

first cost, the periodic placement of 5400 yd 3 of fill and

inspection costs, was calculated to be $75,200. Compared

to an annualized benefit of $22,500, the benefit/cost ratio

for this plan comes to 0.30.

Alternative IV Groin System with Fill

This alternative is one of two considered which pro-

vides protection against natural erosion as well as the

aggravated erosion caused by the dike disposal structure.

The principal features of this alternative are the four

270 foot long groins spaced at 500 foot intervals along the

affected shoreline. These groins are located at stations

5+00, 10+00, 15+00 and 20+00 which also represents their dis-

tances east of the Colorado Avenue center line. The

groins are constructed of the standard 3 layers of quarry-

stone rubble and the top elevation of each groin slopes

from +12 (L.W.D.) at the bluffline to +8(L.W.D.) at the

roundhead. A steel sheet pile diaphram would be included

along the groin centerline to prevent sand transport through

the groin armor layer from compartment to compartment.

The compartments between each groin are filled with 9630

yd3 of beach fill in a manner that will provide a 25 foot

wide beach at M.L.S. on the updrift end of the fill and 87.5

wide fill at M.L.S. on the downdrift end. This placement

mimics the assumed equilibrium profile that the fill will

adjust to with incoming wave incidence, thereby facilitating

the minimum re-adjustment of fill after construction. The

elevation of fill slopes from +4.Oft in the lee of the up-

drift groin to +8.Oft (L.W.D) adjacent to the downdrift

groin.

In order to maintain this protective beach, periodic
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nourishment will be necessary as no groin field is 100%

effective in trapping and maintaining sand. The actual

efficiency of the groins would have to be determined

by a yearly inspection of fill quantity maintained. For

the purposes of this study, it was assumed that the

groin field is 50% effective. Therefore a periodic

nourishment program is needed as part of this plan. The

quantity of nourishment is estimated to be 2700 yd3 per

year as this is 50% of the estimated quantity which erodes

in this stretch of shoreline and is impounded behind the

revetment spending beach assuming the "worst case" condition

that all impounded material is caused by dike entrapment.

There are no recreational benefits associated with

this plan because the beach fill is not at a sufficiently

high elevation to support recreational bathing activity.

There is the possibility however of using the groins as

fishing piers but this incidential benefit has not been

considered here.

Access to the site during construction would be pro-

vided at six points along the study area. Three of these

accesses are on public property at the foot of Colorado,

Georgia, and Idaho Avenues. The three remaining accesses

would be easements on private property at approximately

stations 4+20, 8+90 and 22+40. The construction equip- p
ment and sequence will probably require ramps down to the

beach from the bluff at many of these accesses. Some of

these will have to be returned to their original state

as part of the project sequence while others will be main-

tained for beach nourishment purposes.

The implementation of this plan assumes partial

protection for the area fronted by the groins and beach

fill from station 5+00 to 25+00. The area 0 to 5+00 is

assumed to be a compartment formed by the dike spending
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beach and the groin at station 5+00. The accreted fill

contained from 0 to 5+00 should be adequate to maintain

a protective beach fronting the bluff in this zone.

Since this alternative partially protects the shoreline

against future erosion, only a portion of the full benefit

can be claimed due to damages prevented. The value of

this benefit is estimated to be $29,850 annually in losses

prevented to property, structures and private protective

structures.

Intangible benefits accrue as a result of the imple-

mentation of this plan by alleviating concern against

property or structural loss for residents in the protec-

ted area; possible enhancement of property values due to

a stabilized bluffline, and aesthetic improvement of the

beach due to the creation of compartmented fill.

Other economic benefits which may result if the plan

is implemented are the temporary creation of employment

opportunities during the construction phase of this plan

and the increased safety of having all structures in the

eroding zone fully protected against accidental loss.

The environmental effects of plan implementation are

to bury 2 acres of marine habitat under the groins and

10 acres under the beach fill. On the other hand, habitat

is created by the rocky nature of the groins and the clean

fill may stimulate new growth not now occuring on the

moderately polluted bottom. No terrestrial habitat is

lost and perhaps the groins may create a habitat suitable

for gulls and shorebirds.

The effects of the plan on social well-being of the

area are to temporarily increase employment during the con-

struction phase. However, the residents will experience

noise and nuisance from construction activity in the area.

Housing is preserved in the affected area which will also

mean increased tax revenues due to the higher property value

of the preserved property.

2-12



This plan exceeds the objectives of mitigation of

only dike induced erosion. The plan is estimated to be 70%

effective in curtailing natural erosion along the study

shoreline. This is due in part to the low elevation of

the placed fill and partly to the limited effectiveness

of groins in maintaining the trapped sand in its compart-

ment. With the addition of a periodic sand nourishment

feature this effectiveness should improve.

Financial responsibility for the implementation of

this plan is based upon the maximum Federal responsibility

to mitigate only erosion attributable to the dike disposal

structure. Since alternative plan III accomplishes this

goal, the financial responsibility of the Federal govern-

ment will be limited to the maximum Federal financial

responsibility from alternative plan III. Accordingly,

the breakdown of financial responsibility for this groin

and beach fill plan is: $287,800 federal portion of first

cost, $1,956,100 local portion of first cost, $2,243,900

total first cost; $75,200 federal portion of annualized costs,

$153,200 local portion of annualized costs, $228,400 total

annualized costs which include interest and amortization of

first cost. When the total annualized cost of $229,400 is

compared to the annualized benefit of $29,850 the benefit/

cost ratio is 0.13.

Alternative V Revetment

This is another alternative which provides protection

against natural erosion as well as the aggravated erosion

caused by the dike disposal structure. The principal

feature of this alternative is a 2000 ft. long rubble

mound revetment extending from 500 to 2500 feet east of

Colorado Avenue. The revetment is of standard three layer
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design. Its crest is 6ft wide at an elevation of +14.0 ft.

above L.W.D. to prevent runup which might be injurious to the

bluff face. A synthetic filter cloth is provided to prevent

bluff sediments from eroding through the revetment voids.

The revetment, where possible, will incorporate existing

structures as part of its core, effectively covering over these

structures with a uniform structural protective extending

from the defined accretion zone through and past the

eroding zone of shoreline. Some existing derelict

structures may have to be removed if they interfere with

the 3 layer construction of the revetment. The toe of

the revetment extends approximately 50 feet offshore to

about 3 foot depth contour with respect to low water datum.

During the construction phase access will be

necessary from all six sites mentioned under alternative

IV: 3 public and 3 private. The exception in this olan

is that access ramps down to the beach from the bluff may

only be necessary at the Colorado Avenue site and at

station 22+40. The four other sites will be used to de-

liver construction materials but not for access or egress

of equipment.

The implementation of this plan will totally protect

the ar-ea fronted by the revetment between 500 to 2500

ft east of Colorado Avenue. The area 0 to 500 is assumed

to be protected sufficiently by the accretion fillet so

as not to require the extension of the revetment to

Colorado Avenue.

Since this alternative protects the shoreline against

any future erosion, the full benefit of all damages pre-

vented at the post dike recession rate can be assumed.

This benefit is estimated to be $33,000 annually in losses

prevented to property, structures and private protective

structures.
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Intangible benefits accrue as a result of the imple-

mentation of this plan by alleviating concern against

property or structural loss for residents in the protec-

ted area, possible enhancement of property values due to

a stabilized bluffline, and aesthetic improvement of the

bluff face as viewed from the lake. A possible recreation-

al benefit may be realized if the revetment is used as a

fishing pier by the local residents.

Other economic benefits which may result if the plan

is implemented are the temporary creation of employment

opportunities during the construction phase of the plan

and the increased safety of having all structures in the

eroding zone fully protected against accidental loss.

The environmental effects of plan implementation are

that 2.5 acres of marine habitat will be buried under the

revetment. This may be partially offset by the rocky

habitat created by the existence of the revetment. The

terrestrial habitat is preserved because the bluff is

permanently armored against retreat. The revetment may

provide a habitat suitable for use by gulls and shorebirds.

The effects of the plan on social well-being of the

area are to temporarily increase employment during the

construction phase which will be offset by the noise and

nuisance of construction activity in the area. Housing

is preserved in the area which will also mean increased

tax revenues due to the higher property value of the pre-

served property.

This plan exceeds the objectives of mitigation of only

dike attributable erosion. It is technically feasible
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and its effectiveness is considered to be 100 percent

in stopping natural and dike induced erosion along the

study shoreline.

Financial responsibility for the implementation of

this plan is based upon the maximum Federal responsibility

to mitigate only erosion attributable to the dike disposal

structure. Again, the maximum Federal responsibility

would be governed by the minimum expenditures to achieve

this objective, which is achieved by Alternative III. The

Federal expenditures in alternative III then become the

maximum Federal responsibility for cost sharing purposes.

Accordingly, the breakdown of financial responsibility

for the revetment plan is: $287,800 federal portion of

first cost, $1,508,200 local portion of first cost,

$1,796,000 total first cost; $75,200 federal portic of

annualized cost, $86,700 local porticn of annualized cost,

$161,900 total annualized cost which includes interest and

amortization of first cost. When the total annualized

cost of $161,900 is compared to the annualized benefit of

$33,000 the benefit/cost ratio is 0.20.
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THE PUBLIC COORDINATION PROGRAM

A thorough effort toward public involvement on this

Section 111 study was instituted in both the reconnaissance

stage and the combined plan formulation and detailed design

stage. Telephone contacts, letters, a public workshop,

and a public meeting were utilized to gain public input

during the preparation of this draft report. A listing of

contacted agencies follows:

(a) Federal:

1. U.S. Fish and Wildlife Service

2. National Marine Fisheries Service

3. Environmental Protection Agency

4. U. S. Geological Survey

(b) State:

1. Ohio State Clearinghouse

2. Department of Natural Resources

a. Division of Fish and Wildlife

b. Division of Geological Survey

c. Coastal Zone Management Office

3. Ohio Historical Society

4. Ohio Environmental Protection Agency

5. Ohio Department of Economic & Community

Development

(c) Regional:

1. Northeast Ohio Areawide Coordinating Agency

2. Lake Erie Watershed Conservation Foundation

(d) Lorain County:

1. Lorain County Regional Planning Commission

(e) City of Lorain:

1. Engineering Department

2. Mayor's Office

3. Recreation Department

4. Port Authority
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VIEWS OF NON-FEDERAL INTERESTS

Official agency response to the Section 111 study

is not expected until after review of this draft report.

However, some agencies have made comments by telephone

or letter based upon data developed during preparation of

the draft report. Copies of pertinent letter responses

have been included in the correspondence section of this

appendix.

The city of Lorain has expressed great concern that

the Buffalo District Corps of Engineers expend all appro-

priate efforts to aid in erosion control measures easteri

of the diked disposal area. To this end, the Corps in-

stituted this study under Section 111 authority in respon

to a July 19, 1979 letter from former Mayor Joseph Zahorec.

Recently, in a September 15, 1980 letter to the Buffalo

District from present Mayor William E. Parker, the City of

Lorain has pledged to cooperate and assist in combating

the shore erosion problem. However, the city would not

pledge support in any cost sharing alternatives with the

Federal government as this would be an illegal use of

public funds for private uses.

The Lorain County Regional Planninq Commission

expects the study to have no effect on any current regional

plans.

The Lorain Port Authority is aware of the claims of

increased erosion east of the dike disposal area structures.

However, the authority also recognizes the critical im-

portance of the diked disposal structure on the maintenance

of the commercial harbor and therefore on the economy of

the City of Lorain. To maintain commercial interests at

Lorain, the entrance channel and harbor complex must be

3-2



periodically dredged and the spoil disposed of. The dike

disposal area was constructed to contain this dredge spoil

in compliance with national environmental policies.

The Ohio Environmental Protection Agency's initial

reaction to the alternatives presented in this study is

that the agency does not expect significant adverse

effects on water quality or the physical environment as a

result of implementation of any of the alternatives

presented. The use of clean, approved construction

materials to preserve water quality during and after con-

struction was emphasized.

Residents in the study area are convinced that the dike

disposal structure is causing most, if not all, of their

erosion problems. They attribute the failure of private

shore protective works fronting their homes to the pre-

sence of the dike and point out that since the dike was

built beaches fronting their property have disappeared.

The residents feel that the federal government should

repair or replace the damage caused by the dike structure

and remedy the erosional trend. Upon learning at the

September 17, 1980 public meeting that the Corps of

Engineers, Buffalo District was recommending no action in

their case, the residents were angry and feel abandoned by

their federal and local governments. They realized that

the support they felt they deserved and needed would not be

forthcoming and yet their property continues to erode.
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REVIEW OF FEDERAL AGENCIES

Review of the study by Federal agencies will not be

completed until after distribution of this draft report.

Preliminary coordination efforts have revealed that no

Federal agency has substantial negative concerns relative

to environmental impacts or functional aspects of study

alternatives.

3,-4
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PUBLIC MEETING SUMMARY

A public meeting on the U.S. Army Corps of Engineers

(COE) study of the effects of the diked disposal area(DDA)

on shoreline erosion was held at ;:30p.m. on September

17, 1980 in the City Council Chambers, Lorain City Hall.

In attendance were about 30 people including Buffalo

District and Chicago Division-Corps of Engineers personnel,

representatives of Tetra Tech, Inc., officials of the State

of Ohio and City of Lorain, the Mayor of Lorain, a repre-

sentative of Congressman Pease, and the general public.

A Corps of Engineers presentation was made on the

history of the DDA and related Corps of Engineer activities.

Included in the presentation were material on the nature

of the problem, alternatives considered by the COE to

mitigate the problem, costs of various mitigation options,

and tentative study recommendations. An explanation was

made of COE policy on mitigation costs and the limits to

COE authority and financial resources imposed by law.

The Buffalo District indicated that based upon previous

studies and the present draft detailed project report,

litcle evidence suggesting increased shoreline erosion

resulting from the presence of the DDA was found. The

District's federal financial responsibility could be con-

sidered to be $287,000 or less, since this amount was

sufficient to cover a sand replenishment option. However,

such a plan would be ineffectual toward halting long term

erosion. Other options were presented as being too costly,

ineffective, or requiring state/local financial committments.

District contacts with state/local officials indicated that

cost sharing funds would not be available. Based upon

these facts, the District's tentative recommendation is

that no action by the COE be undertaken to mitigate shore-

3-5



line erosion east of the DDA. Tentative recommendations

are subject to change by the District or by higher COE

authority.

A period of questions, answers and comments followed

the presentation. Generally, the tone of public comments

were that the COE was in error about impacts of the DDA

on shoreline erosion and that the amount of federal finan-

cial responsibility was too low. Charges were made that

the Corps caused the problem and is now unwilling to act

to mitigate the situation. Some persons, in the minority,

indicated that they understood both the need for the DDA

in providing port improvements and the COE's position with

respect to its statutory limits.

After observing that no additional comments or questions

were pending, the moeting was adjourned. The District

stated that transcript copies of the public meeting would

be available on request and that a fact sheet concerning

the main points of the Section 111 study would be sent to

all in attendance. Attendees were thanked for their par-

ticipation.
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PUBLIC WORKSHOP SUMMARY

The information workshop was conducted on 31 March

1980 from 7:30p.m. - 10:30p.m. in Lorain City Council

Chambers. The workshop consisted of a presentation of

the findings of a Corps Reconnaissance Report and a pre-

sentation of Corps future study plans. Afterwards, a

question and answer session regarding the information that

was presented was held.

Highlights of the Presentation

Information was presented about the findings and con-

clusions of the Reconnaissance Report on Shores East of

Diked Disposal Area, Lorain, Ohio which was basically con-

tained in a handout presented at the meeting and presented

in the Appendix to this memorandum. The report concluded

that shore erosion east of the diked disposal structures

had not been caused by them. However, the diked disposal

structures had impounded westerly-moving littoral drift

due to shielding of wave energy from the northwest through

west-northwest directions. Thus, there has been reduced

reversal of the movement of the impounded sand back in an

eastward direction which has contributed to the erosion

problem.

The presentation continued with details given about

possible alternatives to mitigate the impact of entrapped

sand, which amounted to approximately 3,700 cubic yards

annually. The alternatives included a feeder-beach plan,

a beach and groin plan, and a revetment plan. Specifics

of the plans were contained in the handout. Of the alter-

natives, only the feeder-beach plan could be pursued

without local cost-sharing and it would not stop shore

erosion, but only mitigate damages associated with the dike

structures. The beach and groin and revetment alternatives
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would involve considerable local expense. However, they

would mitigate damages associated with the dike structures

and would protect properties against natural erosion in

the historically receding shore area. It was stressed that

the amount contributed by the Federal government would only

be equivalent to that necessary to mitigate impacts of the

structures. This amount, based on the preliminary analysis,

came to $37,000 annually; an amount necessary to mitigate

the impacts of 3,700 cubic yards of sand being entrapped

by the structures.

Based on the finding that the diked disposal structures

did not cause the erosion, but did contribute to the pro-

blem, a proposed future study schedule was presented. The

future study effort will result in a draft Detailed Project

Report scheduled for public review in late August. That

effort will concentrate on identifying more completely the

impact of the structures on the erosion process and determin-

ing alternatives that would mitigate damages associated

with the structures.

Question and Answer Session

The following covers pertinent questions and corres-

ponding Corps answers to those questions regarding infor-

mation related to the study. The questions and answers

were paraphased from tapes of the workshop.

Question: Is the Federal share only $37,000 annually for

any alternative?

Answer: Yes. This is how that was determined. First,

what impact the structures were causing was determined.

This was the prevention of impounded sediments from re-

turning back eastward. The total amount of sand impounded

since the structures were built was determined irregardless
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of whether all or part of that would have returned if the

structures were not there. The annual amount was then

determined by dividing the total by the number of years

since construction. The cost to return the sediments to

the beach was estimated to be $37,000 annually. This was

the amount which would mitigate damages caused by the

structures entrapping sand. The share is indicative of

the degree to which the Federal structures contribute to

the problem. Since mitigation is the limit of Federal

authority and cost-sharing, only $37,000 annually could be

applied towards any other alternatives such as the beach

and groin, and revetment alternative, which would go beyond

mitigation of the impact on erosion caused by the structure.

Note that the $37,000 and other figures given for costs of

alternatives, etc., are only rough estimates and further

study will result in refinement of these figures.

Question: What will happen after the study is completed in

August?

Answer: The study, scheduled for completion in August, will

further delineate the degree of contribution to the erosion

problem and develop detailed costs associated with alter-

natives to address the problem. It must be remembered that

there is no promise that anything can be done. However, if

a plan is developed that is feasible, is acceptable to locals,

and is capable of Federal implementation, construction could

begin next spring or during the construction season depend-

ing upon funding.

Question: Would the Corps have built the dike if they had

known the erosion would be so severe?

Answer: First, the use of the word "severe" implies that

the contribution to the problem by the structures is quan-

tified as severe, that is 3,700 cubic yards entrapped annually
by the structures is severe in relation to the overall

problem. The erosion problem in the area is severe,
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but only the 3,700 cubic yards entrapped is the portion

contributed by the structures. This is not the cause of

erosion. If it was known that the 3,700 yards would be

entrapped, maybe some sort of mitigation measures, such

as the feeder beach, would have been incorporated into

the dike design to replace that entrapped sand. In
tact, the spending beach was included as a part of the

dike design to reduce the possibility of impact on the ex-

isting erosion process.

Question: Why doesn't the Corps admit that they have caused

the erosion problem?

Answer: The diked structures did not cause the erosion

problem. The structures have, however, contributed to the

problem by hindering movement of sediments back in an

eastward direction. This is different from causing the

erosion problem which has been the status quo for the shore

east of Lorain, as documented by the many relic structures

and the historically receding shoreline.

Question: What about the storms out of the northeast that

raise the water (being trapped by the dike) and push it

over the diked structures and up along our waterfronts?

Isn't this similar to when storms occur on the lake and

water levels are much higher on one side of the lake than

the other? Doesn't that apply here?

Answer: The degree to which the diked structures trap

water such that water levels are raised along the water-

front beyond what would be the condition if the structures

weren't there, has not been identified. The impact of such K
a condition will be examined during further study.

Conclusion

Conditions have been such that historically, erosion

along the shoreline in this area has been the norm and

there has been a deficinecy of littoral material even
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without the diked disposal structures. The diked disposal

structures , therefore, are not the cause of the erosion

problem. However, the structures do contribute to the

problem by hindering littoral movement in an eastward

direction.

Further study will determine more precisely the amount

of contribution to the erosion process that the structures

do have and define more precisely alternatives that will

mitigate the effects of that amount of contribution. This

effort will be done as expeditiously as possible, seeking

public comment throughout.

Comments on this memorandum or requests for additional

information may be directed to the Project Manager, Timothy

Byrnes.
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PERTINENT CORRESPONDENCE

Copies of letters pertinent to the Section 111

study are included on the following pages. Most coordina-

tion inputs have involved telephone conversations, however

after distribution of the draft report the number of sub-

stantive letters should increase.
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"Prid* Grows WiVth Progress"
CC" 7 1 A '

._,o.-4 J . O C-',M : . If

(216) :A4.

Tuly 19, 1979

U. S. A=.y Corps of Engine'ers
1776 Niagara Street
3uffalo, New York 14207

Gentlemen:

This corresoondence is in regards to severe erosion condi:ion
that has recently occurred just east of the newly-ccnsruc:ed iike
disposal which the affected land owners claim to be the direct cause
of :heir property damage.

My City Engineer has =e: it this si:e with ycur associates,
Messrs. Thcvas P. Sloan and Dennis .Ui=er, -ho suggested :o h- - :hat
the City of Lorain to request you and ycur department :c make the
study aecessary to determie the direct cause of this mew wave
action in this area.

My City Engineer said that the solution to :hi :rcblem is t:
construct breal.--'aters to dissipate the wave energ- caus-ng this
da=age. A project of this magnitude would need Federal assistance
and siace it appears that the dike constructicn has in:ensified the
wave action, your assistance is needed.

t--ediate protection should be considered because this erosion
is inundating the area by twen:y to thirty feet per storu, where
the retaining walls have failed. At this rate, the residents ;.11wl
soon lose their homes to Lake Erie and Lakeside Avenue, alcng wi:h
our sanitary se;ar trnk line and ocher utilities will ioliow.

I trust you will take i--ediate ac:ion to rake the ceeded
investigation and dete-ml-e the required solution and financial
assistance to this new problem. It appears to us that the dike
disposal '-s created this new problem for our City. I am trans-
mitting herewith the lett-.rs sent to my Engineer from the affected
residents and I thank you in advance for your assistance in this
serious maccer.

Sincerely yours,

Cos e re, Mayor

JJZ:ms City of L &in, Ohio



Eoo:le J~-i~J. o c
Mayor. Ci:7 of Toa~
Rccz 714 C-4., Fzll
Lorain, 4l 4 C"5Z

Decar !'zvor Zn'-crac:

T'his 1 ri n Ineri- reply to ycur letter of 19 JuI17 1979, re-,Zrdine
the erosion pro!-l.z- zast of tihe cwly conmstructed dike di270sal arel
in Lcraln.

UmirSeto 111 of the IS63 River ard Fa-bor Act, I have autl:frtv
to ±~o~~tstudy, mid construct projects for t! pre~antft or

~t.ti:ncf slhort d--c--es at1z:bu to Fdra rzv!--=tIc= -2
.oc:s. ikC-:, Iis authOtit7 has aiwat*s b'C-2. de.-ino-d as z-1CSl
Sto 'e-turas of projecta thac uzrc eictrh:se±c273t -zIb'

Crn7 s cr ccr ruce ! un--'cr t.*e Corps ccz ut-orites
P 11eit:-r o! thesia ~c:n ;i~ tc tz- tcrA-iz
faclit-. sz tl-- -- ai. to -brcar - new so to- tc~.,~

d :e I- a~ the 1e:,P-l limmts of m-y zuthority. I hc-pc to ha~ve ;!. an:.Zr
Vig77 S~? 3-d t1-1 ccrtlmly let you ktcv as :cc!% ar. 1 b-a-:g it.

V..

* ~ ZI Colct'1, Corps of Ern;ineors

Dir trict Ent1inoar

LC! 1 ___ _I



Orio Deportm t Not
Fc.r'ra,n Sc'..are , ,,!s. , -222 ' • r51 .. , .5-277C

Septet.zer 19, 1979

The Honorable Donald J. Pease
U.S. .,.ouse of Representatives
1641 Lonwort. House Off-iz Building
Washincton, D.C. 20515

Dear Cohg ress.an tease:

The Lake Erie shoreline east of Lorain 46 subject to above
average erosion rates. As you may be aware, erosion rates are
much higher during periods of high lake levels such as we have
experienced the past few years. A n' .ber of houses in the
vicinity of Lakeside Avenue are in dancer of heine washed in-z
the lake within the next year.

The Depart-.ent of Natural Rescurces is _-r_' to .ay
Up to one thi_-d of the cost of erosion Orotecticn struct:res.
.owever, cosm of protective s=,,ctures s =rea ul be
cuite high; therefore, we are reascnablv ce a:n t*-e !:Cal
residents cannot afford he necessary .rctecti':e st-"-=t,-es.

In general, --here is no -e7eral legislation whicn auth:_i_
construction of shore protective works for pri_- -rzperty-
exception is Section 111 of P.L. 90-483, the "River an, Harbcr
Act of 1968," which authorizes corrective action when the da-age
.s caused by a federal navigation project. It is possible the
reflection of waves off the new dike disposal area at Lorain
may be contributing to increased erosion at Lakeside Avenue.
Frankly, this is a "thin straw," buz we consider it the only
possible legislation which could be used to protect these houses.

With your strong, support there is some chance the Buffalo
District Corps of Engineers may be able to provide help_ hro=h
the Section 1ll process. We would supoort this effort.

Sincerely,

ROBERT W. TEATER

Director

RIT/c 1

cc: Buffalo District Corps of Engineers

JA,,S A ., E3 Gc.+,' * -
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VZRE IGN1 AFFAIRS T'~ ..- - ESCt.
WRS. ZRC ~ly AN

-J MM I"--CON ,.,IalnC gton, D.C. 20515 17 ...- b .C. S ...Z .
IN %^,TIC-.AY L. CC: .O IC POUCY (. ;) U6:-7193

S P:M= -!ccoN September 24, 1979 C-A A ... - ,A
EU*CPE A-40 TNC. M.4iOL[ LASr (6) 72:1ZZ

COMMITrrE C N SC:ENZ
"
ANO M..-., .L u,',..,. E",Z. AN

T r~iN4CLC)GY WE1) S.-loot

' ;SZ-1 rZ. ON
SZ;ZN.CL RC$r-QCM A-40

Col. George P. Johnson
District Engineer
Army Corps of Engineers
1776 Niagara Street
Buffalo, NY 14207

Dear Colonel Johnson:

Bette Welch of my staff has told me of her conversation "4'ith you
conctrning the Lorain Dike Disposal structure and of the information you
zassed along to her about the constraints under which .ou feel -Ycu =ust
operate in this situation.

I want to try to be understanding of your prcb-_-ns, bu: frankly,
Col. Johnson, I don't think your respcnse is satisfactory under Che circum-
stances. Following your reasoning, there could be no Corps action :o a-r.eliorate
a prcblem even if it were perfectly clear that a Corp:s structure ".as c-using
the problem; and, that---instead of a dozen homes being threatened---it was
a tan million dollar public building, you would have to sit helplessly by
and watch it slip into the lake. In other words, you would still have to
go through the cumbersome study, design and construction sequence which
You outlined to Mrs. .'elch.

That helplessness in the face of potential disaster seems totally
unreasonable to me. Surely, the Corps of Engineers must have the authority
to act imediately to prevent such a disaster. And if it does have such
authority in a major disaster scenario such as is outlined above, then that
same legal authority ought to be available in the situation of my constituents,
for whom the loss of their land and possibly of their homes would certainly
be a personal disaster.

I realize that this whole question involves a major policy determination
by the Corps of Engineers. Accordingly, I am writing today to Ceie~al Jchn 1W.
.orris, Chief of Engineers, to raise the same question with him. If the Corps
of Engineers is so hamstrung by the law that it is unable to respond in less
than two to three years to a major problem, the law mug be changed or the
Corps is going to havE to stop building such structures.

A second concern disturbs me greatly. thile I fully appreciate the
efforts that you are making to expedite a Section 111 study, observers on
the scene in Lorain are convinced that the Corps has already =_e up its
mind that the dike is not creating the problem and that the Ccr;s has no

T fS STATICURAY P.RrT ON PAP "C 'I 7 RECYCLED F
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res;ctisibility. I certainly hope that the local observers are incorrect
and that there is no predisposition on the part of the Corps in this case.
Orhervise :he Section 111 sLudy would be a ,waste of tine and money, and a
cruel deception for the residents whose property is t'.raa:aned.

Incidentally, the question has been raised as to w7hether the Corps
ever conducted a study before the project was approved forconstruction, as
to the possibility of the structure creating problems for nearby lands. If
so, I would like to have a copy of that study or report.

You mentioned to Bet.te the possible responsibility on the part of
the City of Lorain. It is hard for me to see how the City could have
responsibility for having caused the problem, and I .ould think the laws
of Ohio would make it difficult, if not impcssible, for the City to use
public funds to try to correct such a situation as this cn private property.

In ccnclusion and s.=ary, it appears that what "wze hae here in a
situation where the property of citizens without great financial resources
is i-ediately threatened, and that a project of the Corps of Engineers may
be ccntributing to that problem. It seems to me that the Corps has a
res:ocnsibility to =ake a dete.r-ninaticn as to the extent of its responsibilitv
and, in the 7,ean-ine, has a responsibility to keep the si-7uat :n rom
deteriorating any further. If three months from ncw the Cor;s dete-nes
that it does have some responsibility, while -uch of this pr-perty has
slipped into Lake Erie, it will be too late to take effective action.

Please note the enclosed news items from the Lorain Journal, and
let 7e know as soon as possible if there is not some way to cut through the
red tape and extend help to these affected prcperty owners while there still
is tine to help them.

Sincerely yours,

:"DON 3. PEASE -

!ember of Congress
DJP :wnh

cc: General John W. Morris

produced 7ro -'6:51 available COPY.
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Sep rezber 24, 1979 ~AhT _

CCr C.1 S=! E%ZE ANO

LICE. - "CH AN

LtGe--neral Johni W. Morris
Chief of Engineers

DerGeneral Morris:

I really find it unacceptable that *.-. Corps can cL-nstruct projects which

,.--thuta lengthy study, adwc-u on hog h hl
csrc-ressitral orocess.

As..o anc.1-osed for *:our additicrnal infor-ation are copie6 0:f new-s
L~t~s o urther e-.<plain. the u.rgent situation I diszcuss 4n my letter to
Cooe o*7nson.

?lease let me know as soon as ocssible if there is not sore wav -;ou

can cut through the red tape and extend help to these affected property o-m:-ers
while there still is time to help them.

shank You.

Sincerely yours,

DON J. ? :-SE
Member of Congress

D)J?. :w.nh

En closures

cc: Col. George P. ohnson

Reprducd fo
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ZaTy T~car,. City !~t
tniaeari=S Dcpartant

.;Ourtb Floor
Lo-ri= City =AU
21A, Wecst ria Avenue
Lornin, OUio 44052

vear lb. Ferry.-

?lezsc raference recent con=rSations betveem Mrz. Ymul Shulasky of your
offica am !:s. joam !PO~e of =7 stznFf ragrd.im- cizr s%!tor. ll1 zt:u-y for
tl-.a zikd smusal rrea at Loraiz.

Tatra Tech. Imc. "as beer- 141r.d to cczkuct t~his Sectioni i11l ri cort=is 1 -'ce
at4y Muzbarz of =y staff =dni rtra Tec%, in~c. -2- -nt at yc~rof ice
at 8:30) a.m. on 11 Cctober Il979 to %.1&Cu5O~ the st"-y an alz0 z;-t th
sc.~a cOnc:tZC4 ci:izezns at 1:M Z~.

A &fz-.cf t!.e rcsiCents of the Lakzsida JAvea:.e area !:-ve requested acce.s
to so--a reference reports. Mhe re;orts re-ueated are: a. n-ho apr-tc
Zz;iner 4 .n Re~ulztion (L-llO15--50) Vhich dzscrih-es the Corps Section 111
authority; b. The Section III recort daed~ 22 jan..ar7 1970 eutirled
-1=vest±4-ation. of Tffectsed E. Zieakv-ater Shorearm a~t Lorain- Eartcr, Vzlo
on Ajazcezt Shore"; end c. 7he tDi:te Zispcsz2. Area re~ort on sbore crosicu

im1luins t!-e sp-aeing wbch Zaim

In order to cak tbe3e reports irsiediataly available to the rCic I-
enclosing two copies of each w.ith t%-4s lztcr. Cc-.ld you plcza~. rai~e

ona act of the reports a-jilable to those citizeus v~ho vish to reviev
tLen=? S'"ouzd the de-nd trcoze exce-sive or ror &iy reason you =v'±d L-ore

copie3, picase let me know ard w~e will pbhotcca;y a!:itior~jl cv~ics for

a wit~or circulation.I
Thank you for yom= zsittr.cc in devaoing public accass to t ese rerorts
and .--'o for izvicin.; the citftem participarts for the 11 Cctob.er !:ectifl!.

Simccraly yours,

as stated ActimS C!-If E=ni~rint; tLvision

UCL~~-DC Pope____-D il'oert Clark-

prducd T~ 1,, allock - oe ___
IR S via l o y-



NCBED-DC 5 October 1979

Honorable Donald J. Pease
House of Representatives
Washington, DC 20515

Dear Mr. Pease:

Your letter of 24 September 1979 raised several concerns regarding
the shore erosion east of Lorain Harbor and the Federal Dike Disposal
area. First of all, let me emphasize that I am very concerned about
the erosion damages east of Lorain, particularly in view of the ero-
sion threat to some homes. I have directed my staff to take any
action necessary to expedite a Section III study.

I have reviewed all options which are available to the Corps of
Engineers, including continuing authorities and the emergency
authority granted by Public Law 84-99, to identify what measures, if
any, can be taken immediately. In summary, I have found that all
authorities which govern the Corps of Engineers specifically prohibit
the Corps from engaging in :he protection of private lands from
shoreline erosion. For example, Section 14 of Public Law 79-526,
which allows for emergency shoreline protection, can be applied only
when public works or nonprofit public services are threatened. Even
this emergency authority is time consuming and cannot be implem nted
immediately. The benefits must exceed the costs, the maximum Federal
expenditure cannot exceed $250,000, and there must be a local coop-
erator to assume any additional costs and provides assurances before
emergency action under Section 14 can be authorized. The only option
available for me to use for the privately-owned shoreline east of
Lorain is Section III of the River and Harbor Act of 1968 (Public Law
90-483). Section III authorizes the Corps of Engineers to
"...investigate, study, and construct projects for the prevention or
mitigation of shore damage attributable to Federal navigation works."
Federal law prohibits the Corps of Engineers from taking any steps to
protect private lands from shore erosion unless it is determined that
Federal navigation works are responsible for causing or contributing
to the erosion problem.
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Honorable Don J. Pease

Therefore, the only immediate action available to me in this
situation is to initiate a Section Ill study. Extraordinary measures
have been taken to initiate the Section 111 study and obtain addi-
tional funding to allow this work to be done by an independent
Architect-Engineer firm. I received authorization to conduct a
Section Ill study on 13 September 1979. To avoid any claims of pre-
disposition in this case, I determined that the reconnaissance level
study, which is intended to identify the presence of any Federal
responsibility for shore erosion, should be conducted by an independ-
ent contractor. A scope of work was developed, negotiation con-
ducted, and on 28 September 1979 the work order was awarded to Tetra
Tech, Inc. Tetra Tech, Inc. is a highly regarded coastal engineering

firm with a great deal of experience in shore erosion and in con-
ducting Section 111 studies.

A major point which I must make is that there is no evidence, other
than circumstantial, that the Dike Disposal area has accelerated the
shore erosion. A Section 111 report entitled "Investigation of
Effect of E. Breakwater Shorearm at Lorain Harbor, Ohio on Adjacent
Shore" was prepared by the Buffalo District and dated 22 January 1970
(Inclosure 1) in response to the apparent increased shore erosion
rates east of Lorain after the 1963 construction of a breakwater
extension. This study concluded that the shore east of Lorain has
historically been an eroding shore and that "...the increased erosion
is due to the coincidental occurrence of higher lake levels and the
deterioration or complete lack of shore protection rather than to
detrimental effects of the new structure."

The entire shoreline of Lake Erie has experienced accelerated shore
erosion during the 1970's due to high lake levels. The shore east of
Lorain is a high glacial till bluff area which is protected by

various types of structures with varying levels of effectiveness.
The bluff is so oversteepened and unstable that the failure of one
shore protection structure will cause the failure of neighboring pro-
tection works as the weight of the bluff exceeds the strength of that
protection.

During the design phase of the Dike Disposal area, a study was made
to investigate methods of reducing any debris accumulation and shore
erosion that might be related to the Dike Disposal structure. This
included an evaluation of the existing shore and offshore conditions
as welT as the wave climate. As a result of the shore protection
study (nclosure 2) a "spending beach" was incorporated into the
project to reduce the chance of any accelerated shore erosion. The
Corps of Engineers made every effort to eliminate any anticipated

2
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Honorable Don J. Pease

adverse shore erosion impacts from the Disposal Dike plan. However,
if something was overlooked, such as a disruption to offshore sedi-
ment transport patterns, we intend to find this out as soon as
possible under our existing authorities. Should the Federal
Government he found responsible for creating a situation which accel-
erates shore erosion, I intend to act as expeditiously as the law
allows to mitigate any erosion attributable to the Dike Disposal

Area.

In your letter you referred to the city of Lorain's role in
correcting the erosion situation. If the Section 111 analysis shows
that the diked disposal structure has accelerated erosion of the
adjacent shoreline, the Federal Government would assume respon-
sibility for, and mitigate only that portion of the damage attribut-
able to the disposal area. Costs for shore protection beyond that
which is necessitated by the Federal structure must be borne by a

non-Federal entity (i.e., the local homeowners, the city of Lorain,
or the State of Chio). Thus, the Section III study will have to

determine if the Federal structure contributed to the shore erosion;
if so, to what degree the shore erosion was accelerated; and finally,
develop the cost sharing and design package for acceptance by the
local cooperator. In addition, if the Federal share of construction

exceeds $1,000,000, approval by Congress is required. Cnly after the
Section 111 study has been compiled, evaluated, reviewed, and
approved, and after an agreement has been reached with a 'cal

cooperator, can the Corps of Engineers protect the threatened shore.
Unfortunately, the above-described constraints prohibit immediate

Federal relief to the landowners even though I share your concern
that this would be a desirable action.

I hope this outline of my position not only clarifies the situation
but also expresses my desire to do whatever I legally can to assist

the involved property owners.

Sincerely,

2 Incl GEORGE P. JOHNSON
as stated Colonel, Corps of Engineers

District Engineer

3i
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Ohio Department of Natural Resources
OFFICE OF OUTDOOR RECREATION SERVICES

Fountain Square • Columous, Ohio 43224 • 1614) 466-4974

July 17, 1980

Mr. Craig Holland, P.E.
Tetra Tech, Inc.
630 North Rose-mead Boulevard
Pasadena, Claifornia 91107

Dear Mr. Holland:

The State Clearinghouse has referred your June 24, 1980 letter
concerning shore erosion mitigations at Lorain, Ohio to the Department
of Natural Resources. We would appreciate direct notification of the
public meeting to be held for this project. Please direct future
correspondence to this office and also to:

Charles Carter, Supervisor
Lake Erie Section
Division of Geological Survey
ODNR
P.O. Box 650
Sandusky, Ohio 44870

Since 

y,

l uChef
Office of Oto ezaonServices

cc: Horace Collins, Chief
Division of Geological Surve

JAMES A. RMOOES. Govrrom ROBERT W. TEATER. irecto, * ROGER 0. HUBBELL Chief



OFFICE OF THE MAYOR

"Where Peoae Came First"

Room 714 CITY
WILLIAM . PARKER LORAIN. OHIO 440-

MAYOR (Z1G 244-32C4

September 15, 1980

Department of The Army
Buffalo District, Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

Att: George P. Johnson
Colonel, Corps of Engineers
District Engineer

Re: NCBED-PF

Dear Colonel Johnson:

Regarding your letter of September 4, 1980, I am sympathetic with
the problem of erosion on Lakeside Avenue.

I will cooperate and assist in any way that the Mayor's Office can
help, however, I cannot pledge support to cost sharing as that
pledges public tax dollars for private use, and would not be legal.

We can provide lands, easements, right of ways, and relocations
necessary for construction.

I want the record to show that I. favor Federal assistance for this
area as soon as possible.

Very truly your

William E. Parker,
Mayor of Lorain

WEP/mv
cc: File
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INTRODUCTION

The purpose of this appendix is to provide detailed
design information for plans determined suitable for further
consideration. These plans, by nature of reaching this
stage, should be technically feasible, capable of achieving
the objectives of the planning process, and have a high
degree of certainty of achieving their engineering goals.

The designs arrived at here will provide the basis
upon which each plan can be compared, one against another,
in their impact on the NED, EQ, SWB, and RD accounts.

ALTERNATIVE PLANS

The following pages contain design calculations for
Alternatives II through V. Alternative I, the "No Action"
alternative is used as a base case against which the four
other alternatives are compared. Although the "no action"
alternative would not satify the planning objective to
mitigate dike attributable erosion, it must be carried for-
ward in the planning process because it avoids both monetary
investments and potential adverse impacts associated with
the four other structural and non structural alternatives.

4-1
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MARIET VALUE FOR PARCE S IN THE STUDY AREA

Market Value -rotL Lend Value

.4uoer Land Struceure Depth) S/?t 2

1 3970 0 50x141 .56
2 3060 0 43x116 .61
3 5285 17850 43x95 1.29
4 5355 14420 43x99 1.26
5 1140 0 43x72 .37
6 1180 0 46x'2 .36

5040 20320 47x91 1.18
8 5220 26620 46x97 1.17
9 1380 0 46x93 .32

10 5040 23400 46x92 1.19
11 5990 15070 42x101 1.41
12 6545 26340 42x119 1.31
1 f 6545 21460 42x119 1.31
14 6630 24760 43x!8 1.31
15 6720 20040 44x112 1.36
16 6545 22500 43x12 1.36
17 6720 35950 43x120 1.30
18 6250 24610 43x102 1.43
19 6250 27070 44x97 1.46
20 2190 0 44x93 .54
Z1 3680 18150 30x97 1.27
22 3680 15590 30x95 1.29
23 4240 24763 30x98 1.44
24 5990 26930 '2x100 1.43
25 5930 36310 4oxi06 1.40
26 5990 35470 40x108 1.39 t-
27 6250 33970 4OX115 1.36
28 21820 40500 98x117 1.90
29 20550 32110 96x100 2.14
30 20000 36850 55x148 2.46 d Z
31 19600 33970 55x135 2.64 OD L
32 19600 42540 55X132 2.70
33 17270 24680 45x132 2.91 4-
34 4710 0 120x66 .59
35 12970 56700 120x66 1.64
36 21050 103145 57x154 2.40 o
37 22640 67710 57x304 1.31
39 '9660 64450 118x307 1.10 Z
39 .5200 62940 60x304 1.36
40 24550 67390 58x304 1.39
41 2740 0 17.75x304 .51 L
42 3600 81360 118x310 .98
-3 49950 75700 118x307 1.38

,i2 U60 217b00 b0x302 1.26

22860 22800 60x302 1:26

N0elS: 1) M(arket value & lot size are based upon Corps of zg:Lneers
August 1980 Survey of Lorain County records, office of ibe Councy Treasurer,
E'Tr!A. Ohio.

2) Land value is based upon: land market value
appralsed lot size in f.t
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SECTION A - A

i'i 5' 2.2 15'

ARMOR STONE
(5.5 TO 12.5 TONS) +8.0 CREST ELEVATION

17 +5.5 STORM LEVEL

EXSTNGBEDIGUNDER LAYER STONE 2'
BOTTOM STONE ('750 - 2500 LBS)

SCALE: 1 "20'

SECTION B- B

14' 5' 1 27.8' 1 72'

(3 TO 7 TONS) +9.9 CREST ELEVATION
+5.5 STORM LEVEL

S. 0.0 LWD

-6.0 BOTTOM

EXISTING BEDDING UNDERLAYER STONE
BOTTOM STONE (400 TO 1400 LBS)

SCALE: 1"*' 20'

TYPICAL GROIN CROSS SECTIONS
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MATERIALS SURVEY FOR LORAIN HARBOR SECTION 111

General

A materials survey was performed in September 1980 to determine possible
sources for the Lorain Harbor Section 111 Project. The survey consisted of a
file search and communications with suppliers in which the following were
considered: An analysis of the results of quarry investigations, an analysis
of laboratory test results, the evaluation of available service records, and
the determination of interest in producing required materials on the part of
the quarry/pit operators.

Material Types and Gradations

Design

Three possible designs will be considered for the Lorain Harbor Section 111
beach erosion control project. They are: establishment of a feeder beach,
beach restoration and groin compartmentation, and revetment.

The feeder beach plan involves the initial placement of sand in the eroded
shore sector with periodic replenishment of sand in the form of a stockpile
on the shoreline. This stockpile will serve as a source of sand and must be
equivalent to 18,500 cubic yards initially and 5,400 cubic yards per year, with
the sand being of suitable size characteristics.

The groin system with fill includes the construction of a sand beach with
groin compartmentation. To maintain the 2,000-foot shore segment, 4 groins
spaced 500 feet apart with a length of about 270 feet would be required. The
material required for this alternative includes:

Item Size Quantity

Head Armor 5.5 - 12.5 tons 2,450 tons
Trunk Armor 3 - 7 tons 17,300 tons
Head Underlay 750 - 2,500 lbs. 150 tons
Trunk Underlayer 400 - 1,400 lbs. 3,950 tons
Head Bedding 2.0 - 125 lbs. 1,450 tons
Trunk Bedding 1 - 70 lbs. 7,500 tons
Sand (First Placement Only) 38,500 cubic yds.

The third alternative plan is a rubble revetment along 2,000 feet of
shoreline. Beach revetment materials include:

Item Size Quantity

Armor 1 - 2.25 tons 17,250 tons
Underlayer 125 - 425 lbs. 5,060 tons
Bedding 0.3 - 21 lbs. 12,100 tons

4-33



Specific Gravity of Stone Materials

A specific gravity of 2.48 (155 pcf) was used to compute the stone sizes for
the three stone types. A variation in specific gravity equal to +5 percent
(2.36 to 2.60) is acceptable. It will be necessary to redesign stone sizes
for any source used having a stone material whose specific gravity is not
2.48 + 5 percent.

Material Quality

General

Quality requirements for each material type are discussed below. The bedding
stone, armor stone, underlayer, and blanket and core have been subjected to
the tests established by the Ohio River Division Laboratories, Cincinnati,
OH. Test No. P-9, "Riprap and Breakwater Stone Evaluation," includes a suite
of tests to determine stone durability.

Armor, Bedding, Underlayer Stone, and Blanket and Core

The stone to be used for this purpose will be free from significant cracks,
seams, and overburden spoil. The sources which are suitable for this must
not show significant breakdown in the freeze-thaw or wet-dry tests.

Material Sources

General

Armor, bedding, underlayer stone, blanket and core, and sand can be produced
from the indicated sources listed in the "Possible Material Sources." It is
possible that all the material from these sources is not suitable. The right
will be reserved in the specifications to reject materials from certain
localized areas, zones, strata, channels, or stockpiles when such materials
are deemed unsuitable.

Selective quarrying will be required for the production of armor, bedding,
underlayer, and blanket and core. The specifications will require that shale
and other undesirable materials will be excluded by adequate processing.

Sources

Nine convenient sources are capable of producing the required material. They
are all located within a 60-mile radius of the project and will be
transported by barge or truck. It should be noted that although Cleveland
Quarries is a viable source, the stone has an unusually low specific gravity
(approximately 2.28). The stone, however, is of good quality and has been
used in the corstruction of a number of breakwaters on the Great Lakes.
Material source information for each material type relating number of
possible sources and distances from the project site follows:

Armor Stone - 6 sources within a 60-mile radius.
Underlayer Stone - 7 sources within a 60-mile radius.
Bedding Stone - 7 sources within a'60-mile radius.
Beachfill Sand - 2 sources within a 40-mile radius.
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POSSIBLE SOURCES FOR CONSTRUCTION STONE AiD SEACIH FILL
RADIAL

SOURCE ROCK TYPE PROPOSED uSE DISTANC

BO'(A eX AATI-46 612 EUCLID SANDSTONE LENTIL UNDERLAYER,

RAfZFZ. AT VA LLE' VIEW,.O"IC OF THE BEDFORD SHALE BEDDING, 35 MI.
ARMOR STONE

STANDARD SLAG CO. LUCAS FORMATION UNDERLAYER,

QUARRY AT MARBLEHEAD, OHIO ,(DOLOMITE) BEDDING, 28 MI.

OFFICE AT MARBLEHEAD, OHIO I ARMOR STONE

__ A

I

_ _ _ __ _ _ __ I _ _ _ _



60 EACH FILL

US RADIAL LABORATORY TEST RECORD ]

USE DISTANCE DATE TESTED LABORATORY PROJECT FOR WHICH TESTED

ORD LAS OPERATION FORESIGHT PROJECT REPAIR
35 Mi. JUNE 19714 LAS 0 103/74.621C EASTLAKE, OHIO (LARGE RIPRAP) UNIK

AGS 196ORD LAB CLEVELAND CONFINED DREDGE SPOIL N
AUGST 976LAB # 103/76.6240 DISPOSAL AREA NO. 14 (ARMOR STONE) UN

DECEMBER 1977 ORD LAB CLEVELAND CONFINED DREDGE SPOIL 17

LAB # 103/77.623B DISPOSAL AREA NO. 14 (ARMOR STONE) 1977

APRIL 1979 ORD LAB CLEVELAND DIKED DISPOSAL AREA, UNK

LAB # 103/79.614B SITE 14

MARCH 1980 ~ ORD LABO - CLEVELAND EAST BREAKWATER UNK
LBN103/80.6100B

SORD LAB CLEVELAND DIKED DISPOSAL AREA NO. 2
28 Mi. DECEMBER 1968 LAB * 103/69.607C CLEVELAND HARBOR, OH. (CORE STONE 1969

_ - -- AND ARMOR STONE)

ORD LAB CONFINED DREDGE SPOIL DISPOSAL PRO-
MARCH 1972 iLAB v 03/72.606C GRAM (CORE, INTERMEDIATE, FILTER 1973

AND ARMOR STONE).

&7 LAB 07

AORD LAB
APRL 1978 LAB * 107/78.6118 PRESQUE ISLE PROJECT UNK

ORD LAB CLEVELAND WEST BREAKWATER
JU. LAB 103/78.6240 .R..ABILITATION PROJECT

Tr - - - -~

i 

AK



SERVICE RECORD

ESTED DATE USED PROJECT EVALUATION

REPAIR IOPERATION FORESIBNT PROJECT REPAIR
P) UNKNOWN EASTLAKE, OHIO UNKNOWN

lL

SONE UNKNOWN UNKNOWN UNKNOWN N

POIL OPERATION FORESIGHT PROJECT REPAIR UN4
STONE) 1977 EASTLAKE, OHIO TOO EARLY TO EVALUATE

EA, UNKNOWN UNKNOWN UNKNOWN U

S
UNKNOWN UNKNOWN UNKNOWN S

REA NO. 2 CLEVELAND DIKED DISPOSAL AREA NO.
E STONE 1969 2 CLEVELAND HARBOR, OH (RIPRAP) SATISFACTORY

STONE)

SAL PRO-
FILTER 1973-I97"

LORAIN DIKED DISPOSAL AREA,LORAIN
1974-1977 HARBOR, OH (ARMOR, CORE, AND TOO EARLY TO EVALUATE

UNDERLAYER STONE)

UNKNOWN UNKNOWN UNKNOWN

UNKNOWN UNKNOWN UNKNOWN

-• " -"_ - . . . .. .. ba ,, ,



REMARKS
ITION

THIS SANDSTONE IS WELL CEMENTED WITH NO RCUBINO EFFECT, NOTED.

UNIT WEIGHT VARIES FROM 1119.1 P.C.F. TO 152.2 (NEW PORTION OF QUARRY)

SPECIFIC GRAVITY 2.395. MATERIAL APPEARS TO BE SUITABLE FOR INTENDED
USE.

SPECIFIC GRAVITY RANGES FROM 2.340 - 2.416. MATERIAL APPEARS TO BE
SUITABLE FOR INTENDED USE.

ALSO TESTED FOR FINE AND COARSE AGGREGATES FOR CONCRETE AND CELL FILL.
SPECIFIC GRAVITY FOR FINE AGGREGATE IS 2.59; FOR COARSE AGGREGATE 2.62
LEDGE ROCK VARIES FROM 2.62 TO 2.75. SELF UNLOADING VESSELS AND BARGE
FACILITIES AVAILABLE. ONLY UNITS 17 AND NH-I ARE ACCEPTABLE FOR ARMOR
STONE. ONLY CRUSHED STONE FROM LIFT 3 ACCEPTABLE FOR CONCRETE AGGRE-
GATE.

TE

SPECIFIC GRAVITY 2.5131
4ATERIAL SUITABLE FOR LORAIN HARBOR, OHIO SECTION III
INTENDED USE. BEACH EROSION CONTROL PROJECT

SPECIFIC GRAVITY 2.521 OHIO MATERIAL SOURCES
-2.564. MATERIAL S,,;IT-
ABLE FOR INTENDED USE. MATERIALS SURVEY

u , ARMY ENGINFE R DISTRICT, BUFFALO

TO A(OM PANf 5 "t'?A, ED PROJFCT REPOR T

• _ I n 4 -37
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7r POSSIBLE SOURCES FOR CONSTRUCTION STONE AND BEACH FILL

SOURCE T -ROCK- -TYPE-- PROPOSED USE RADI
DISTA

QUALITY QUARRIES AMHERSTEURG AND LUCAS UNDERLAYER.

QUARRY AT KELLY'S ISLAND, OHIO IDOLOMITE BERMORG 35TONE

CLEVELAND QUARRIES 1UNDERLAYER,
QUARRY AT SOUTH AMHERST, OHIO BEREA SANDSTONE IBEDDING. 5Mi.

OFF ICE AT SOUTH AMHERST1 OHIO ___ -- IARMOR srONE

FRIF SAND AND GRAVrL CO.
S106KPILE Ar LORAiN, OHIO LAKE SAND BEACH FILL 2 Mi

-OFFICE AT ERIE, PA.___ _____ ___



HC FILL

RADIAL _______LABORATORY TEST RECORD
DISTANCE DATE TESTED 1 LABORATORY PROJECT FOR WHICH TESTD DA

ORD LAB CONFINED DREDGE SPOIL DISPOSAL35 MI. JULY 1976 1976J 9LAB 103/76T.6038 PROGRAM DIKE 14 (ARMOR STONE)

ORD LAB CONFINED DREDGE SPOIL DISPOSAL
DECEMBER 1977 LAB 103/78.6018 PROGRAM DIKE 14 (ARMOR STONE)

ORD LAB
SEPTEMBER 1978 ,LAB 1 I03/78.631B CLEVELAND DIKE 14 UNKNOWN

-4 "

mORD LAB PILOT STUDY CONFINED DIKE DISPOSAL
5 MI. AUGUST 1967 i LAB * 103/68.604C PROGRAM CLEVELAND HARBOR (RIPRAP) UNKNOWN

APRIL 1972 JORD LAB WELLSVILLE REHABILITATION PROJECT, UNKNOWN
SLAB f 103/72.606C WELLSVILLE, N.Y. (DERRICK STONE)

AORD LAB CONFINED DREDGE SPOIL DISPOSAL AREA
APRIL 1976 ILAB 103/75.618B NO. 7, LORAIN HARBOR, OHIO

-I NKOW

ORD LAB VERMILION HARBOR, OH, DETACHED
2 MI. JULY 1973 LAB 101/74.305C BREAKWALL (F.A. FOR CONCRETE CAP) 1973

LAKEVIEW PARK BEACH EROSION CONTROL
1977 PROJECT (BEACH FILL) 1977

;ORD LAB 1980 BEACH REPLENISHMENT PROJECT
1980 LAB 4 103/80.6228 AT LAKEVIEW PARK PROJECT (BEACH 1980

-__FILL)

-- -- - _ _ _ __

4L



_ _ _SERVICE RECORD

ED DATE USED PROJECT EVALUATION

1976 CONFINED DIKE DISPOSAL SITE I4 TOO EARLY TO EVALUATE

UNITS
CURRENTLY BEING TESTED

SAMPLES

UNKNOWN UNKNOWN UNKNOWN FOUND
SEAM.

UNIT WE
UNKNOWN UNKNOWN UNKNOWN SERVICE

DISTRI

UNKNOWN UNKNOWN UNKNOWN

REA SPECIFI
UNKNOWN UNKNOWN UNKNOWN CURING

VERMILION HARBOR, ON, DETACHED SPECIFI
1973 BREAKWALL (CONCRETE CAP)

L LAKEVIEW PARK BEACH EROSION CONTRO EXCELLENT
1977 PROJECT (BEACH FILL) E

1980 BEACH REPLENISHMENT PROJECT Al
1980 LAKEVIEW PARK PROJECT TOO EARLY TO EVALUATE

LAKEVEW PRK POJEC



REMARKS

WION

kTE

UNITS K(-L2-1 UPPER 4 LOWER $ KI-LIA-I ONLY ACCEPTABLE FOR ARMOR STONE.
-TED

SAMPLES RANGE FROM 2.392 - 2.11I SPECIFIC GRAVITY. UNITS KI-L2 WERE
FOUND SUITABLE AND UNITS KI-L2-5 EXHIBITED BREAKAGE ALONG STYLOLITIC
SEAN.

UNIT WEIGHT AVERAGES ABOUT 143.5 P.C.F. THIS SANDSTONE HAS A GOOD
SERVICE RECORD. IT HAS BEEN USED ON SEVERAL OUTER BREAKWALLS IN THIS
DISTRICT. HOWEVER, IT WILL FAIL MOST DURABILITY TESTS.

SPECIFIC GRAVITY VARIES FROM 2.28 TO 2.33. MINIMUM OF 100 DAYS
CURING REQUIRED.

SPECIFIC GRAVITY IS 2.63. LOW ALKALI CE4ENT REQUIRED FOR CONCRETE.

TE LORAIN HARBOli, OHIO SECTION III

BEACH EROSION CONTROL PROJECT

OHIO MATERIAL SOURCES

MATERIALS SURVEY
, ARt%' Y NWiNU E P(L5T~CT , 8 IALO

TO ALCCMPANY DUAfLE 0 PROJECT REPORT
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POSSIBLE SOURCES FOR CONSTRUCTION STONE AkO BEACH FILL

... ..... .. .... .... R A DI
SOURCF ROCK TYPE PROPOSED USEUStDSTAF

ERIE SAND AND GRAVEL CO.

STOCKPILE AT CLEVELAND, OHIO LAKE SAND BEACH FILL 40 M

OFFICE AT ERIE. PA.

-- -- - -. . - - - -

E. KRAEMER AND SON. INC.
QUARRY AT CLAY CENTER. OHIO NIAGARAN DOLOMITE 'ARMOR, UNDERLAYER 60 MlAND BEDDING STONE
OFFICE AT CLAY CENTER. OHIO A

- -.-- - -- -4---- -

SANDUSKY CRUSHED STONE CO.

QUARRY AT PARKERTOWN, OHIO DELAWARE AND COLUSBT UNDERLAYER AND 26 MI

OFFICE AT PARKERTOWN. OHIO DOLOMITE BEDD'NG STONE

WOODVILLE LIME AND CHEMICAL CO.

QUARRY AT WOODVILLE, OHIO NIAGARAN DOLOMITE IARMOR. UNDERLAYER 60 MI

OFFICE AT 'wOODVILLE, OHIO BEDDING STONE

p I t



ACH FILL

SRADIAL ABR AT Y T

jDISTANCE. . I >2 FC , )A

0 4l. MAY 1978 ORD LAB CLEVELAND HARBOR, CONFINED DIKE0LAB Mi M0/78.10B DIPOSAL SITE, AREA NO. 14

AUGUST 1979 ORD LAB CLEVELAND DIKE 14
LAB I 101/79.310B C

ORD LAB
MARCH 1980 LAB I01/80.308B CLEVELAND EAST BREAKRATER

11

60 MI MARCH 1972 ORD .I CONFINED DREDGE SPOIL DISPOSAL UNKNOWN

, ILAB 1 103/72.606C PROGRAM (ARMOR STONE)

- -- 4-- .. ..

iCONFINED DiEDGE SPOIL DISPOSAL PRO-

26 MI. MARCH 1972 ORD LAB GRAM (FINE AND COARSE AGGREGATES 1973-197
LAB 1 103/72.606C FOR CONCRETE, CELL FILL AND RIPRAP)

FEBRUARY 1977 ORD LAB 1CONFINED DREDGE SPOIL DISPOSAL DIKE UNKNOWNF 1LAB 101/77.310B 'AT LORAIN (CONCRETE AGGREGATE)

60 MI. OCTOBER 1970 ORD LAB FREMONT, OHIO LOCAL FLOOD PROTFC- 1971
LAB 101/71.320( TION (RIPRAP)

t......-. .FREMONT. OHIO LOCAL FLOOD PROTEC-

SEPTEMBER 1970 ORD LAB TION (FINE AND COARSE AGGREGATES 1971
LAB " 101/71.312C FOR CONCRETE. GRANULAR FILL. BASE

_ _ _1 - _ F. F 'N 4" Iar n TFP) - - ?

-- ------ -------------------- t--.-------------- - -- .- -~------ -

I_ -
tI



___....SLRVICE REGoRD
TE 71 ,',ATF LSEL) -ROJECT EVALUATION

DIKE P

iA

S

AL

UNSAL UNKNOWN :UNKNOWN UNKNOWN AV

TO

SAL PRO- ON
GATES 1973-1974 SANDUSKY RIVER LOCAL FLOOD PROTEC- TOO EARLY TO EVALUATE 16
RIPRAP) TION PROJECT. FREMONT OH. (RIPRAP) 2.

R P P--. ..4 - ---- AV... . ... .

AL DIKE UNKNOWN UNKNOWN UNKNOWN
E)

-AVd

OTEC- 1971 !FREMONT 010 LOCAL FLOOD PROTEC- TOO EARLY TO EVALUATE OF
TION (RIPRAP) FRO

OTEC- I
ATES 1971 FREMONT, OHIO LOCAL FLOOD PROTEC- TOO EARLY TO EVALUATE FII
BASE TION PROJECT (CONCRETE FLOOD WALLS) FRO!

- R_ R
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AREMARKSAT ION

SAMPLE APPEARS SUITABLE HOWEVER I I SOFT AND/OR WEATHERED GRAINS MAY
PRODUCE SURFACE DEFECTS IN EXPOSED CONCRETE. RECOMMENDED USE OF LOW
ALKALI CEMENT DUE TO PRESENCE OF 6% CHERT.

SAMPLE APPEARS SUITABLE FOR INTENDED USE ALTHOUGH THE USE OF LOW
ALKALI CEMENT IS RECOMMENDED.

SAMPLE APPEARS SUITABLE HOWEVER 1.1E TO THE PRESENCE OF 14, CHERT, LOW
ALKALI CEMENT IS RECOMMENDED.

UNIT WEIGHT VARIES FROM 167 P.C.F. TO 169 P.C.F. RAIL FACILITIES
AVAILABLE. COARSE AGGREGATE FOR CONCRETE WILL REQUIRE TESTING PRIOR
TO APPROVAL.

ONLY MATERIAL IN LIFTS 3 AND 5 IS ACCEPTABLE. UNIT WEIGHT VARIES FROM

ATE 162.2 P.C.F. TO 169.7 P.C.F. SPECIFIC GRAVITY fOR FINE AGGREGATES IS
2.62: FOR COARSE AGGREGATES 2.65: FOR RIPRAP 2.6q. PAIL FACILITIFS
AVAiLAOLL.

AVERAGE WEIGHT IS 165 P.C.F. RAIL FACILITIES AVAILABLE. QUARRY CAPABLE

TE OF PRODUCING LARGE ARMOR STONE; HOWEVER, ARMOR STONE WOULD BE OVERSIZE
FROM NORMAL PRODUCTION BLASTING.

SPECIFIC GRAVITY FOR ON
TE FINE AGGREG,TE VARIES LORAIN HARBOR, OHIO SECTION III

FROM 2.68 TO 2.70. FM BEACH EROSION CONTROL PROJECT
VA-2FS )I .0 o;S UR E
3.30. BOTH FINE AND OHIO MATERIAL SOURCES
COARSE AGGREGATES WILL
REQUIRE TESTING PRIOR MATERIALS SURVEY
TO APVROVAL. u S ARMY ENGINEER DISTRICT, BUFFALO

TO ACCOMPANY DETAILED PROJECT REPORT

''V.
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EFFECTS OF BLUFF RECESSION

Bluff recession rates have been calculated in the

Problem Identification Appendix of this report. By using

long term averaging of bluff line changes over the period

1937 to 1973, a pre-dike bluff recession rate has been

quantified for the 2500 feet of shoreline in the study

area. This 2500 feet has been broken down into

smaller increments based upon sections of shore which re-

mained stable or which receeded during the 1968 to 1973

period. These calculations resulted in the pre-dike recess-

ion rates shown in the table on the following page.

For the post-dike period, aerial photographs of the

study area were compared to determine the position

of the bluffline in 1978 and 1980. This type of analysis

is subject to various inaccuracies which are listed in

the Problem Identification Appendix. The most serious

drawback is the small time frame over which these

average recession rates were obtained. Two years is

considered to be an insufficient time period for this

analysis because it doesn't cover high and low periods

of lake level. Therefore, the rates obtained may be biased

toward excessive recession in this a high lake level period.

Unfortunately, there is no other data available

to be used in predicting a post-dike bluff recession rate at

this time.

The predicted post-dike recession rate per shoreline

section is also presented in the following table.

5-1



Shoreline Increments* Pre-Dike Rate Post-Dike Rate

0 to 50 0.4 ft/yr. 0.0 ft/yr.
50 to 450 1.2 0.0

450 to 950 1.2 0.2
950 to 1950 0.8 1.5

1950 to 2350 0.7 2.9
2350 to 2500 0.0 1.1

*Refers to distance east of the Colorado Avenue centerline
measured along the north side of Erie Avenue.(See pgs 1-30 & 1-34)

A determination was made early in this study, that not
all stretches within the study area were suffering from
increased erosion attributable to the dike. In fact, the
impoundment calculations in Appendix 1 of the report re-
veal that the first 800 ft. east of the dike spending

beach is accreting as littoral sediments create a fillet
behind the dike structures. This accretion is mostly below
water level at this time and is only evident from a pre
and post dike offshore profill comparison. The fact re-
mains that any accretion constitutes a benefit from the

existence of the dike. This beneficial effect is evidenced
by a post-dike recession rate of 0.0 calculated for the
first 450 feet of shore and a much reduced rate of 0.2 for
the stretch 450 to 950 ft. east of Colorado Avenue when
compared to the pre dike rates of 0.4 and 1.2 ft/year for

the same increments of shoreline.
The effects of the dike on bluff recession must there-

fore be broken into two components for the purposes of
this Section Il mitigation study. These are:

1. The beneficial effects of the dike on areas identifi-

ed as accreting per Appendix 1 which are:
0 to 800 ft and 2400 to 2500 ft. east of Colorado

Avenue.

5-2
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2. The adverse effects of the dike on areas idc ified

as eroding per Appendix 1 which are: 800 to 2400 ft.

east of Colorado Avenue.

Since the objective of the Section ill is to mitigate

damages related to erosion attributable to the Dike Disposal

structure, only those areas suffering adverse effects

"damages can be taken into account in mitigation measures.

The remaining shoreline is ignored based upon the beneficial

effect that the dike has on these areas. These lengths of

shoreline will be termed the beneficial "impact" area ani the

effects will be calculated separately in this study to

obtain a complete picture of dike effects.

PRE AND POST DIKE DAMAGES

Within the damaged area identified as 800 to 2400 ft

east of Colorado Avenue, three types of losses occur as a

result of shoreline and bluff erosion:

1. loss of property as the bluffline receeds

2. loss of structures when the bluffline receeds to a

point where the setback distance reaches zero

3. losses in extra costs incurred to maintain private

protective structures.

The three components of loss will be estimated for

pre and post dike recession rates based upon the procedures

listed below:

Property loss estimate

1. From the master list of 45 parcels in the study

area (which may be threatened by bluff recession)

choose those parcels which lie within the damaged area

800 to 2400 ft east of Colorado Avenue.

2. According to the location of the parcel alonq the

baseline, determine the bluff recession rate

from the table in the previous section.

5-3
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3. From the master list determine the property value

in S/Ft. 2 per parcel and the property frontage in ft.

4. Calculate the area of property loss per parcel

by multiplying the appropriate annual recession

rate by the parcel frontage.

5. Determine the annual value lost per parcel by multi-

plying the area lost by its value in $/Ft2 .

6. Total all property value lost over the area in question

to determine annual property value lost.

7. Perform these calculations for both pre and post-

dike recession rates.

5

I
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MARKET VALUE FOR PARCLS IN THE STUDY AREA

.Land Value
Parcel MarkeI . alue (Front x
Number Land Structure Depth) S/Ft 2

1 3970 0 50x141 .56
1 3060 0 43x116 .61
3 5285 17850 43x95 1.29
4 5355 14420 43x99 1.26
5 1140 0 43x72 .37

1 6 1180 0 46x72 .36
1 7 5040 20320 47x91 1.18

I 5220 26620 46x97 1.17
9 1380 0 46x93 .32

10 5040 23400 46x92 1.19
1: 5990 15070 42xi01 1.41

6545 26340 42x119 1.31
'3 6545 21460 42x19 1.31
14 6630 24760 43xi!8 1.31

13 6720 20040 44xi12 1.36
16 6545 22500 43xi12 1.36
17 6720 35950 43x120 1.30
i8 6250 24610 43xi02 1.43
19 6250 27070 44x97 1.46
20 1 2190 0 44x93 .54
21 3680 18150 30x97 1.27
22 3680 15590 30x95 1.29
23 4240 24760 30x98 1.44
24 5990 26930 42x!00 1.43
25 5930 36310 40x'06 1.40
26 5990 35470 40x!08 1.39
:7 6250 33970 403x15 1.36
28 21820 40500 98xi17 i.90
29 20550 32110 96x100 2.14
30 20000 36850 55x148 2.46
31 1 19600 33970 55x135 2.64
32 I 19600 42540 55x132 2.70
33 17270 24680 45x132 2.91
34 4710 0 120x66 .59
35 12970 56700 120x66 1.64
36 21050 103145 57x154 2.40
37 22640 67710 57x304 1.31
38 39660 6445r 118x307 1.10
39 25200 628i0 60x304 1.33
40 24550 67390 58x304 1.39
41 2740 0 17.75x304 .51
42 3600 81360 118x310 .98
43 49950 75700 118x307 1.38
44 22860 27600 60x302 1.26
5 1 22860 22800 60x302 1.26

NOTES: 1) .arket value & lot size are based upon Corps of Engineers
August 1980 Survey of Lorain CoLnty records, office of che 1ounty 7reasu-er,
Zlvria, Ohio.

2) Land value is based upon: land market value
. appraised lot size in teecA

5-5
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Structural loss estimate

1. From the 1980 Corps of Engineers Survey, measure

the distance from the structure to the nearest

point of bluff approach. List this as distance to

bluff.

2. Determine whether the structure will be lost in the

50 year study period by dividing the distance to bluff

by the bluff recession rate. The resulting number is

the number of years to structure loss. If the years to

loss is greater than 50, the structure is not lost

during the study period.

3. Determine the present value of structural loss

assuming the total market value of the structure is

lost in the year indicated. This assumes that for

all structures, no market value decrease or increase

occurs over the study period.

i.e. Present Value of Loss = Market Value X Present

Worth Factor (i = 7 1/8%)

4. Determine the average annual damaqe due to structural lq

by amortization of the present value of loss.

5. Total the average annual damages for all parcels to ob-

tain the total average annual damaqe due to structural loss.

6. Perform th,se calculations for both pre and post-

dike recession rates.

Losses to maintain private protective structures.

These loss estimates are calculated using procedures

and assumptions as shown on the following pages.

PRE AND POST DIKE IMPACTS

Within the impact area identified as 0 to 800 and

2400 to 2500 ft east of Colorado Avenue, similar calcula-

tions and procedures as listed above were performed.
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SUMMARY

The tables which follow summarize the calculations and

estimates performed to determine damages and impacts at

pre and post-dike recession rates.

These tables should only be used for economic com-

parison over a 50 year period for damages or benefits

accruing from the various alternatives under study in this

report. As mentioned previously, the post-dike recession

rate is highly suspect as to its accuracy in predicting

events 50 years from now. This has wide ranging implica-
tions on the post-dike calculations because all losses

depend heavily on these recession rates.
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SUMMARY OF DAMAGES & BENEFICIAL IMPACT

ANNUAL BENEFICIAL IMPACT 0 to 800 & 2400 to 2500 Ft. east of

Colorado Avenue.

At Pre Dike Recession Rates (ODNR 1937-1973)

Lost Property 907
Structural Losses 4133
Protective Structure Costs 3618
TOTAL $8658 say $8700

At Post Dike Recession Rates (1978-1980 Aerials)

Lost Property 257
Structural Losses 376
Protective Structure Costs 0
TOTAL $633 say $650

IMPACT: Dike has reduced annual average damages by $8050.

ANNUAL DAMAGES 800 to 2400 Ft east of Colorado Ave.

At Pre Dike Recession Rates

Lost Property 1877
Structural Losses 4955
Protective Structure Costs 3642
TOTAL $10474 say $10,500

At Post Dike Recession Rates

Lost Property 4135
Structural Losses 10998
Protective Structure Costs 17850
TOTAL $32983 say $33,000

IMPACT: Dike is responsible for an increase in annual
average damages of $22,500.

NOTE: These computations use a"worst case"approach to
the impact of the dike on the study shoreline. The actual
impact could be much less depending upon the effects of
lake levels and failing private structures which could not
be quantified at this time.
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A comparison of pre and post dike damages over a 50 year

period reveals that: DIKE

PRE-DIKE DAMAGES POST DIKE DAMAGES INDUCED DAMAGES

Structures Lost 13 16 3

Land Lost 1.4 acres 3.1 acres 1.7 acres

Total Damage $10,500/yr $33,000/yr $22,500 yr

At a glance this may seem misleading in that the loss

of only 3 structures and 1.7 acres of land would cause

$22,000 damage per year. But the mechanics of the computa-

tion would reveal that the difference lies not only in which

structures are lost, but when they are lost. Post dike

structures are lost sooner (at the faster recession rate)

and therefore incur higher annualized damages. Also the

higher costs to maintain private protective structures

at the post dike rate contribute greatly to the dike induced

damage costs ($17,850/yr vs $3,642/yr).

5-18
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COST/BENEFIT ANALYSIS

Alternative I - No Action

Costs

A. First Cost - None

B. Annual Damages - The difference between post and pre-dike

damages in the following categories (only in damaged

area 800 to 2400 ft east of Colorado Ave):

1. private property losses

2. structural losses

3. increases in replacement and maintenance of private

protective works

Damages @ Post Dike i. private property 4,135
Rate 2. structures(homes 10,998

3. private structures 17,850

Total $32,983

@Pre Dike Rate 1. private property 1,877

2. structures(homes) 4,955

3. private structures 3,642

Total $10,474

Benefits

A. Annualized Annual Benefits - N/A

NET AVERAGE ANNUAL DAMAGES AS A RESULT OF NO ACTION

$22,500
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Alternative II -Land Acquisition Plan

Costs

A. First Costs

1. Acquisition of all land and structures in the

damaged area determined to be 800 to 2400 feet

east of k Colorado Avenue (including moving expenses,

increased interest costs,etc.)

2. Demolition and removal of structures in affected

area.

3. Relocation of utility services within the affected

area which are necessary to provide continued service

at another location (assumed pdrt uf cu.t 2 4bove).

B. Annualized Costs

1. Amortization of first costs

2. No maintenance or inspection costs

(assuming land is left to erode)

Benefits

A. Annualized Benefits

1. Savings to private property owners on shore protective

works that they would have had to maintain to prozect

property at the prevailing (post dike) erosion rate.

2. Saving by municipalities on the protection of street

ends and utilities.

3. Intangible benefit - alleviation of concern.

4. No recreational benefit assumed on acquired land.
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ALTERNATIVE II ACQUISITION PLAN COST/BENEFIT
ANALYSIS

FIRST COST ITEMS

Acquisition of Properties 1,410,000
Moving Expenses 40,500
Replacement Housing Costs 179,000
Demolition Costs 140,500

TOTAL FIRST COSTS $1,770,000

SUPERVISION & ADMINISTRATION OF PLAN
@ 15% of First Costs 265,500
Overhead on S&A @ 27% 71,700
Other Expenses @25% Of S&A 66,300

TOTAL $2,173,500

ANNUALIZED COSTS

Amortization of Total First Costs
@ i = 7 1/8%/yr for 50 yrs CRF= .07361
2,173,500 x .07361 = $159,991 say $160,000

ANNUALIZED BENEFITS

l&2) Savings on Private Protective
Structures @ $17,900/yr

3) Intangible Benefit - Alleviation of
Concern

TOTAL $17,qOO

BENEFIT/COST RATIO 17900/160000 B/C = 0.11
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Alternative III- Feeder Beach Plan

Costs

A. First Costs

1. First placement of fill in amou..L equivalent to erosion

since dike completion-18,500 yd3 . In three equal place-

ments this fill should provide initial stability to

the shoreline.

2. Easements for access.

B. Annualized Costs

1. Amortization of first costs.

2. Periodic placement of fill assumed as an annual

placement of 5400 yds.

3. Yearly inspection for needed fill quantities.

Benefits

A. Annualized Benefits

1. Reduction in annual damages (from 800 to 2400 ft

east of Colorado Avenue)by returning the shoreline from

a post-dike recession rate to its former pre-dike

rate. Includes savings to property not lost, structures

not lost and private protection not built over the 50

year life of the project.

2. Since this plan returns the shoreline to its original

pre-dike eroding rate, no property value enhancement can

be claimed for this alternative.

3. Intangible benefit arises from the construction of a

temporary beach when the fill is placed. Since this

is short lived, no reactional benefit will be assumed.

An additional intangible benefit may be assumed from

the growth of the fillet east of the dike spending

beach. This fillet will probably grow with the intro-
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duction of additional quantities of nourishment in- I
to the littoral zone updrift but its size and projec-

tion above the waterline are unknown at this time.

I

Ii
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ALTERNATIVE III FEEDER BEACH PLAN COST/BENEFIT ANALYSIS

FIRST COST ITEMS

A 18500 yd 3 Fill @9.90/Yd 183,150

B Easement For Access 14,200

C Construction Road & Staging Area 5,000

D Subtotal A+B+C $202,350

E Contingencies @15% of D 30,350

F Subtotal D+E $232,700

G Engineering & Design @10% of F 23,300

H Supervision & Administration

I Supervision & Inspection @6% of F 14,000

J Overhead on G @20% of G 4,700

K Overhead on I @27% of I 3,800

L Indirect Labor @25% of G+I 9,300

M Total First Cost F+G thru L $287,800

ANNUALIZED COSTS

1. Amortization of Total First Costs
(i = 7 1/8 n = 50 yrs)
First Cost X CRF (.07361) 21,200

2. Periodic Fill Placement Averaging
Annually 5400 yd 3 @9.90/yd 53,500

3. Yearly Inspection Costs 500

Total Annual Costs $75,200

ANNUALIZED BENEFITS

1. Reduction in Damages from a Post to

a Pre Dike Recession Rate
$32,983 - $10,474 = $22,500 $22,500
See Damage Section

BENEFIT/COST RATIO 22500/75200 B/C = 0.30

Intangible benefit of temporary beaches is not taken into
account in this B/C analysis
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Alternative IV-Groin System with Fill

Costs

A. First Costs

1. Construction cost of 4 groins spaced 500 ft. apart.
2. Construction cost of placement of 58,250 tons of fill

from 500 to 2500 ft east of Colorado Avenue in 4 equal

compartments.

3. Easements for access.

B. Annualized Costs

1. Amortization of first costs

2. Annual maintenance costs
3. Annual inspection costs

4. Periodic nourishment costs (assumed annual).
Benefits

A. Annualized Benefits

1. Prevention of all dike attributable damages due to

increased erosion rate; plus, partial (assumed 70 per-
cent) prevention of natural damages at pre-dike erosion

rate.

2. Intangible benefits

A. alleviation of concern of homeowners in the affected

area.
B. enhanced property values (depends upon proof of higher

utilization of property which cannot be proven at this

time).

3. No recreational benefits are assumed.

A. the elevation of the fill would not support a

recreational beach.

B. the demand for beach usage in this area does not
warrant additional expenditures to make the area

suitable for a beach usage.

C. Other areas in the vicinity with upgraded facilities

exist.
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ALTERNATIVE IV: GROIN SYSTEM WITH FILL COST/BENEFIT

ANALYSIS

FIRST COST ITEMS

A 1450 Tons Bedding Stone @$14.25/Ton 20,650

B 2450 Tons Armor Stone @$36.50/Ton 89,400

C 150 Tons Underlayer @$20.50/Ton 3,100

D 7500 Tons Bedding Stone @$20.00/Ton 150,000

E 17300 Tons Armor Stone @$31.50/Ton 544,950

F 3950 Tons Underlayer @$43.50/Ton 171,800

G 58250 Tons Beach Fill @$6.55/Ton 381,500

H 4750 Square Feet Diaphram @$14.50/SF 68,900

I Easements for Access 17,750

J Construction Roads & Areas 30,000

K Subtotal 1,478,000

L Contingencies @20% of K 295,600

M Subtotal K + L 1,773,600

N Engineering & Deisgn @12% of M 212,800

0 Supervision & Administration

P Supervision & Inspection @6% of M 106,400

Q Overhead on N @20% 42,600

R Overhead on P @27% 28,700

S Indirect Labor @25% of N + P ,79,800

T Total First Costs M + N thru S 2,243,900

ANNUALIZED COSTS

1. Amortization of Total First Costs
(i - 7 1/8, n = 50 yrs)
Total First Costs x CRF (.07361) 165,200

2. Annual Maintenance
2% of First Cost + Contingencies (2% of M) 35,500

3. Annual Inspection Cost 1,000

4. Periodic Nourishment Cost Averaging
Annually 2700 yd3 @9.90/yd 26,700

Total Annualized Costs 228,400
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ALTERNATIVE IV COST/BENEFIT ANALYSIS

ANNUAL BENEFITS*

1. Partial prevention of damages in eroding zone 800 to

2400 ft. east of Colorado Avenue. Benefit from preven-

tion of dike attributable damages is $22,500 annually.

Pre-dike (natural erosion conditions) damages preven-

table amount to $10,500 annually. Benefit from this

plan is estimated to be 22,500 + 0.7 (10,500) = $29,850

annually.
*Intangible benefits are not included.

BENEFIT/COST RATIO

B/C = 29850/228400 = 0.13
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Alternative V - Revetment

Costs

A. First Costs

1. Construction of a rubble mound revetment to protect

the shoreline from future erosion from 500 to 2500 ft

east of Colorado Ave.

2. Easements for construction access.

B. Annualized Costs

1. Amortization of first costs

2. Annual maintenance costs

3. Annual inspection costs.

Benefits

A. Annualized Benefits

1. Prevention of all damages to property, structures,

and private protective structures had they continued

to erode at the post-dike rate.

2. Intangible benefits

A. alleviation of concern

B. enhanced property values

c. aesthetic enhancement of bluff

3. No recreational benefit assumed.
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ALTERNATIVE V REVETMENT PLAN -)ST/BENEFIT ANALYSIS

FIRST COST ITEMS

A 12,100 Tons Bedding Stone @$25.00/Ton 302,500

B 5,060 Tons Underlayer Stone @$45.00/Ton 227,700

C 17,250 Tons Armor Stone @$35.00/Ton 603,750

D 32,000 Square Feet Filter Cloth @$0.80/SF 25,600

E Easements for Access 17,750

F Construction Roads & Areas 20,000

G Subtotal A thru F 1,197,300

H Contingencies @20% of G 239,500

I Subtotal G + H 1,436,800

J Engineering & Design @12% of I 172,400

K Supervision & Administration

L Supervision & Inspection @5% of I 71,800

M Overhead on J @20% 34,500

N Overhead on L @27% 19,400

0 Indirect Labor @25% of J&L 61,100

P Total First Costs I+J thru 0 1,796,000

ANNUALIZED COSTS

1. Amottization of Total First Costs
(i = 7 1/8, n = 50 yrs)
Total First Costs x CRF (.07361) 132,200

2. Annual Maintenance of Structure
2% of First Cost + Contingencies (2% of I) 28,700

3. Annual Inspection Cost 1,000

Total Annualized Costs 161,900

ANNUALIZED BENEFITS*

1. Prevention of all damages at post dike

recession rate in eroding zone 800 to

2400 ft. east of Colorado Avenue 33,000

BENEFIT/COST RATIO 33000/161,900 B/C = 0.20

*Intangible Benefits not included
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IMPLEMENTATION RESPONSIBILITY

Alternative I - In the No Action Plan there are no monetary

outlays made by the federal government. The residents in

the damaged area however suffer an estimated $22,500 per

year in losses to private property, structures and protec-

tive works because of the presence of the dike disposal

structure. This is a worst case estimate based upon the

assumption that all the excess post dike recession is

caused by the dike disposal structure. With the meager

data available, this point cannot be clarified at this time.

Alternative II - The Land Acquisition Plan removes the endangered

residents from the eroding area and therefore constitutes

a complete solution to the erosion problem. As such, costs

of this alternative must be shared between local interests

and the federal government. The maximum federal financial

responsibility is limited by law to only those costs to

mitigate erosion attributable to federal navigation works.

The remaining costs must be assumed by non-federal interests

such as at the state or local level. The cost apportion-

ment is shown in the following table based upon maximum

federal contributions toward the feeder beach plan -

alternative III. The Federal government will pay the present

worth value of the feeder beach plan towards the first cost

of the Land Acquisition Plan.

Alternative III - Since the Feeder Beach Plan mitigates only

the erosion attributable to the dike disposal structure it is

eligible for 100% federal funding. This makes alternative

III the base case for financial comparisons since it represents

the maximum federal financial responsibility for this study.

Alternative I, - The Groin System with Fill Plan prevents

natural as well as dike attributable erosion and as such exceeds

the federal responsibility under Section 111 provisions.
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Implementation must therefore be based on a cost sharing

plan with local interests. Again, Alternative III the

Feeder Beach Plan represents the maximum federal financial

responsibility and local interests must make up the difference

in first and annual costs before this plan could be imple-

mented.

Alternative V - The Revetment Plan also exceeds the federal

responsibility for mitigation under Section 111 provisions.

As in the case of the groins with fill plan,the feeder beach

alternative sets the guidelines for maximum federal respon-

sibility and local interests must cost share the remainder

prior to plan implementation.

Maximum Federal Responsibility as set by Alternative III is:

for Plans IV and V

* $287,800 toward either plans' first cost; and

0 $54,000 toward maintenance, periodic nourishment, and

inspection on an annual basis.

for Plan II

* $1,021,600 toward the plan first cost;

The maximum federal financial responsibility developed in this

section is a worst case approximation based upon the post

dike recession rates calculated for the period 1978 thru 1980.

Those post dike recession rates in excess of pre-dike rates

were attributable solely to the influence of the dike

disposal structure when in fact high lake levels, failing

private protective structures, and refracted wave ray
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focusing may contribute to this increased rate. Since

the influence of these factors could not be clearly

identified given the limited data base, this worst case

approach was adopted to define the upper limit of federal

responsibility.

The table on the next page summarizes the implementation

responsibility for each alternative.
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CULTURAL RESOURCES

INTRODUCTION

The report contained in this appendix presents the

results of a cultural resources survey performed in the

project area in 1974. This survey was performed as part of

the Diked Disposal Site No. 7 Project, Lorain,. Ohio. This

report also represents an assessment of the project area

for the Lorain Harbor Section III Report, as the impact

areas for both projects coincide. While the specific im-

pact predictions contained in this report pertain only to

the dike disposal site (impact predictions for the Lorain

Harbor Section III Report are contained in the main report),

the site location data and historical overview apply to

the Lorain Harbor Section III Report as well.
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SCOPE OF CULTURAL RESOURCES RESEARCH

The purpose of this research effort by the Buffalo

District, Corps of Engineers was to compile an inventory of

all resources of cultural value or importance within or

adjacent to the land and water areas of proposed Site No. 7

Diked Disposal Area in Lorain Harbor, Ohio. The research

consisted of a literature search and field surveys to deter-

mine the presence or absence of cultural resources by which

the project area has been fashioned or which may be affected

adversely, damaged, or destroyed by the proposed project.

Figure 1 is an overview of the general project area, while

Figure 2 is a plan view of moored dredge and discharge

pipeline locations by which the proposed project work would

be implemented. The potential impact of the diked disposal

area on the existing cultural resources was considered to be

of prime importance; however, a broader area adjacent to the

main project area was also taken into consideration as a

means of placing the potential impact on all of the cultural

resources into a sufficiently broad perspective to allow for

an objective evaluation.

The field survey of the project zone and adjacent areas

in the harbor and along Black River was undertaken by Dr.

Don W. Dragoo, Curator of Anthropology, Carnegie Museum of

Natural History, Pittsburgh, Pennsylvania during the week of

June 16-20, 1975. The immediate project zone was observed

1I
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for the remains of any significant archaeological or cultural

features mentioned in the literature and a field search was

made for any additional sites that could have escaped men-

tion or previous recording. It was determined by both

records and direct observations that the water areas of the

harbor adjacent to the project have been extensively modified

and disturbed by dredging and the construction of breakwaters.

No remains of historical significance that would qualify for

inclusion on the Historical Register are known to be present

in the water areas in or surrounding the project zone.

Although scattered debris of shipping activities and the

remains of a wreck are known to be present, salvage of these

items would not warrant the high cost of recovery as they

are of minor historic value and similar or like items are

still in existence or present in museums such as the Great

Lakes Historical Museum at Vermilion, Ohio. A magnetometer

survey could probably locate some items on the floor of the

harbor, but it would be exceedingly difficult to justify on

historical or cultural grounds the high cost of such a

survey, or the underwater salvage of the material once it is

accurately located.

During the field survey, all land areas and the shore-

line discussed in this report were carefully checked and

observed for any evidence of the archaeological and historic

sites known to have been present according to the historic

2



records and literature. Intervening areas were also field

checked for possible remains (particularly prehistoric) not

recorded in the literature. Land around Lorain Harbor has

been subjected to extensive modifications and disturbances

in recent times, and most of the areas known to have been

the location of archaeological or historic cultural resources

are now covered by present-day buildings, streets, railroads,

docks, and factories which preclude the direct observation

of the underlying soils. However, in such cases, it is

probable that all earlier remains were destroyed during the

construction of the foundations for these features since the

remains of the earlier structures were on or ir ediately

below the surface. Of all the areas mentioned in this

report, only a small portion of Riverside Park appears to be

open land. Surface observation and soil checks of this area

indicated that there had been recent soil disturbances and

no evidence for prehistoric or early historic features or

cultural debris was found. Industrial waste such as slag

cinders from the steel mills is to be found scattered over

much of the area along the Black River where it has been

used for fill in the railroad yards of the Baltimore and

Ohio Railroad. Dredging has modified and altered the natural

configuration of the banks of the Black River throughout the

project area. Retaining walls and riprap cover large sec-

tions of the river bank.

3
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CULTURAL RESOURCES

This inventory was compiled from a comprehensive review

of existing archaeological and historical literature and

records of the city of Lorain and Lorain County in the

Lorain County Historical Society, Elyria Public Library,

Ohio State Historical Society, and Carnegie Museum of

Natural History Library (Pittsburgh, Pennsylvania). Co-

ordination of pertinent material research was conducted

through the staffs of these institutions and the U. S. Coast

Guard Station, Lorain, Ohio. The current status of all

potentially identifiable cultural resources was field

checked to confirm the literature research. The accounts of

cultural resources known to have existed or which have been

found to be still present are listed chronologically within

their respective categories.

Prehistoric

The prehistoric cultural resources of the lower Black

River and the Lorain Harbor area are not widely known be-

cause of the lack of scientific research conducted in the

Lorain area in recent times. A summary of Lorain County

prehistoric archaeology was published by Colonel Raymond C.

Vietzen in 1967 (Ref. 6). According to Vietzen's report,

considered to be an authentic account, the earliest prehis-

toric occupation of the Black River area dates from about

4



7000 B.C. with the presence of Archaic cultures. Earlier

Paleo-Indian remains appear to be absent, or at least un-

known, in the area immediately adjacent to Lake Erie and the

project area. From 7000 B.C., there appears to have been

continuous occupation of the Lorain County area and the

Black River drainage basin by various American Indian cul-

tural groups including various Archaic peoples 7000-1000 B.C.,

the Adena 1000 B.C.-A.D. 100, Hopewell 100 B.C.-A.D. 600,

and Late Woodland and Late Prehistoric A.D. 600-1650. The

last Indian group believed to have occupied the area in

prehistoric times was the Erie, but other contemporary

groups may have also been living in the area. Current

knowledge of the Late Prehistoric cultures of northern Ohio

indicates that the setting was very complex, probably in-

volving several groups. One of these may have been the Erie

which supposedly were destroyed by the Iroquoian peoples

living to the east in present-day New York State.

The most important reference to prehistoric sites in

the lower Black River and Lorain Harbor area is found in a

map on file at the Lorain County Historical Society, Elyria,

Ohio. Attributed to P. Bungart, this map shows the location

of archaeological sites known to have been present prior to

or about 1897. Approximate locations of those sites nearest

the present project are shown on Figure 3. Six villages and

three burial mounds are shown. The burial mounds undoubtedly

5
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belonged to the Adena and Hopewell cultures of 1000 B.C.-

A.D. 600 (Ref. 2, pp. 1-315). Village sites adjacent to the

mounds probably belonged to the same cultures, but later

occupations may have also been present on the same areas.

Most of the village sites can be attributed to later groups

of the Late Prehistoric Period (A.D. 1000-1650). Some

objects and a human skeleton on display at the Lorain County

Historical Society appear to belong to the Late Prehistoric

Period.

Several places on the Bungart map are marked as areas

where human burials were found. Such recognizable human

skeletal remains are generally associated with Late Pre-

historic village sites when they are found in flat areas

unassociated with burial mounds. Thus, it appears likely

that prehistoric villages, or possibly early historic Indian

settlements, were also present in these areas.

All sites shown on the Bungart map were within the

present-day Lorain city limits. Village CM 33 Lo 1 was

partially situated within the area (marked as Riverside Park

on Figure 2) of the proposed pumpout pipeline from the

dredge to the disposal area. A surface survey of this area,

however, produced no evidence that any significant portions

of this village remain intact. Recent disturbances in the

area by construction of streets, buildings, and other urban

infrastructure has modified the area since prehistoric times

6



to the extent that the site is not visible today. In view

of the fact that some remains of this village may have

escaped detection or destruction, it is important that work

crews be cautioned to watch for buried cultural debris and

human bones during construction of the pipeline for spoil

across this area. In the event that such items are uncovered,

observation and salvage by a competent archaeologist could

be a means of preserving the remains.

All of the other sites shown on Figure 3 appear to have

been destroyed since the river banks and immediately adjacent

lands have been thoroughly disturbed throughout the lower

portion of the Black River. All of the remaining site areas

on the Bungart map are now covered by industrial plants,

roads, railroads, or storage areas for raw materials. No

trace of any of the marked sites could be found during the

field survey, and it is unlikely that any significant por-

tions of them remain intact.

It is our considered judgment, therefore, that no

important prehistoric sites will be adversely affected by

constructing the proposed Site No. 7 Diked Disposal Area.

As indicated, the only possible surviving remains would be

those of site CM 33 Lo 1 in the Riverside Park area, and if

such remains are detected, a program of immediate, limited

salvage would be warranted to recover and study such remains.

Since the greater portion of the site evidently has already

7
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been destroyed, and it is unlikely that extensive knowledge

will ever be gained of the site's total configuration and

cultural importance, the site would not meet the criteria

for inclusion on the National Register.

Additional information of some research value per-

taining to the prehistory of the Black River area is con-

tained in the following publications. The work described in

these reports was done many years ago, and it is suggested

that the conclusions drawn therein may not always conform to

more recent ideas concerning the prehistory of northern

Ohio.

Binton, Daniel Garrison

1884 On the cuspidiform petroglyphs, or so-called

birdtrack rock sculptures of Ohio. Philadelphia

Academy of Natural Sciences, Proceedings, 1884,

Vol. 36, pp. 275-277.

Galbraith, John H.

1915 Ohio cave dwellers. Ohio State Archaeological and

Historical Quarterly, Vol. 26, p. 540.

Greenman, Emerson F.

1935 Seven prehistoric sites in northern Ohio. Ohio

State Archaeological and Historical Quarterly,

Vol. 44, pp. 220-237.

Newberry, John S.

1874 Ancient earth-works in Lorain County. Geological
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Survey of Ohio, Report, II, Pt. 1, pp. 223-224.

Newberry, John S.

1889 Ancient mining in North America. American Anti-

quarian, Vol. 11, pp. 164-167.

Vietzen, Raymond C.

1946 Prehistory of the Black River Valley. Ohio Indian

Relic Collectors Society, Bulletin, Vol. 15,

pp. 6-9.

Wittlesey, Charles

1850 Notice of two ancient skulls and other bones found

in a cave near Elyria, Lorain, Ohio. American

Association for the Advancement of Science, Pro-

ceedings, Vol. 5, pp. 16-18.

1875 The rock inscriptions, Amherst, Lorain County,

Ohio. Scientific Monthly: A I:agazine Devoted to

the Natural Sciences, Vol. I, No. 2, pp. 55-58.

Early Historic Indian Cultural Resources

When European settlers arrived in the Black River area

near present-day Lorain, Ohio, the land was claimed by the

Seneca Indians, the major western tribe of the Iroquois,

whose traditional homeland was in present-day western New

York state. During the latter half of the 17th century, the

Iroquoian peoples spread westward around the southern shore

of Lake Erie and across northern Ohio, eliminating the Erie

9



and other groups of northern Ohio who had claimed this ter-

ritory throughout the preceding Late Prehistoric Period

(A.D. 1000-1650). Archaeological evidence does not indicate

that the Iroquoian peoples established major villages in

northern Ohio during the late 1600's and most of the 1700's,

but they did establish small settlements and camps that

enabled them to control the area for hunting and participa-

tion in the fur trade.

The 1700's were a period of great stress for all of the

Eastern Indian tribes. Colonial settlements of their home-

lands forced many of these tribes, such as the Delaware and

splintered groups from other tribes, to resettle across the

Allegheny Mountains in the Upper Ohio Valley by the early

1700's. By the mid-1750's, the struggle between France and

Britain for the Upper Ohio River country again forced the

Indian to seek new homes farther West in Ohio. Among the

groups who entered northern Ohio and contested for living

space with the Iroquois (mostly Senecas) were the Delaware,

Wyandots, Hurons, and Shawnees.

The first documented evidence of the presence of these

people in the Black River area is found in the story of

Colonel James Smith who was captured by the Indians in 1755

while cutting a wagon road through the Allegheny Mountains

in Pennsylvania. The Indians took Smith to a French fort

and then moved on to the Black River area where they settled

10
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for a time. Smith was adopted by the tribe, but later

escaped and joined the regular British Army.

The first European to visit the Lorain area, however,

may have been a Frenchman named Louis Vagard. A stone in

the shape of an Indian idol with the inscription: "Louis

Vagard, La France, 1533" was found by a farmer in southern

Lorain County, but the authenticity of this stone may be

questioned (Ref. 4, p. 89). Other French and English

traders undoubtedly visited the area, but history has not

recorded their passing.

Archaeological evidence of the historic Indian groups

living in the Black River area of Lorain County is prac-

tically nonexistent according to Colonel Raymond C. Vietzen,

a long-time resident and student of the area's prehistory

and early history (Ref. 4, p. 7). The archaeological field

survey conducted as part of this project confirmed the

apparent lack of evidence of historic Indian remains in

Lorain as stated by Vietzen.

Early Historic Settlement of Black River and Lorain, Ohio

The area of Lorain County was originally encompassed in

a land grant made to the Connecticut Colony by the British

consisting of a narrow corridor of land about seventy-five

miles wide and extending from ocean to ocean. The French

claims to this area were eliminated at the end of the French

11
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and Indian War (1754-63). In 1786, Connecticut gave up its

claims to this vast tract of land to the Federal government,

but in so doing, reserved for the citizens of Connecticut a

strip of land extending 120 miles westward from the Pennsyl-

vania boundary and about fifty miles southward from the

southern shore of Lake Erie. Known as Connecticut's Western

Reserve, the land was sold to settlers through the Connecticut

Land Company with the exception of the westernmost 25 miles

(now Huron County) which was set aside for the citizens of

Connecticut shore towns who had suffered fire and other

damages at the hands of the British forces during the

Revolutionary War. Many of these people from New England

were soon to become the main occupants of Lorain County and

were to play an important part in the future development of

northern Ohio (Ref. 5).

The earliest attempted permanent settlement in Lorain

County was made at the mouth of the Black River in 1787. In

April of that year, a group of Moravians under the leader-

ship of their minister, David Zeisberger, moved with several

Christian Indians of the Delaware tribe from a campsite on

the Cuyahoga River to the mouth of the Black River. They

began the task of building a permanent settlement there, but

their hopes were soon dashed. A few days after they had set

to work building cabins, a message from the chief of the

Delawares, living then in that part of Ohio, ordered the new

12
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settlers to leave the Black River area. The new settlement

was abandoned, and the Moravians moved westward to the

Sandusky River region (Ref. 1, p. 330-333). Little evidence

of this first, short-lived settlement has survived. It is

now impossible to precisely locate the site of this village,

but available information suggests that it was near the

present-day Riverside Park.

After the unsuccessful Moravian settlement, it was 1807

before settlers again arrived to claim this land. In the

meantime, the Indians had relinquished their claims to the

area by the treaty of Fort Industry in 1805. The first

family to settle in Black River (later to be changed to

Charleston and then Lorain) was that of Azariah Beebe, who

came fro= Vermont in 1807. Beebe built his log cabin on the

east bank at the mouth of the Black River and sent word for

his wife &nd employer's son, Nathan Perry, Jr., to join him.

Nathan Perry, Sr., soon built a trading post on the east

bank of the Black River in the same area now occupied by

the U. S. Coast Guard Station and traded with the various

Indian tribes during the next three years after which time

the Indians began to move westward (Ref. 1, p. 330-331).

By 1810, Nathan Perry, Sr., and the Beebes had left the

area and Daniel Perry, an uncle of Nathan, moved into the

house built by the Beebes. Other families began to move

into the area that same year, and the small trading post

13



settlement began to grow. Among the new arrivals were Jacob

Shupe, Joseph Quigley, George and Andrew Kelso, Ralph Lyon,

and a Mr. Seely. In 1811, John S. Reid, Quartus and Aretus

Gilmore, and William Martin joined the residents.

John S. Reid was a carpenter by trade, and with the

help of other members of the settlement, constructed a large

blockhouse in 1812 on the corner of what is now Broadway and

First Street in Lorain. This blockhouse served as the Reid

home, tavern and inn, post office, and office for the jus-

tice of the peace. Reid was named the first postmaster and

justice of the peace and held these positions from 1812 to

1827. James Reid and later his son, Conrad, were to domi-

nate the political life of this area for many years.

Over the next several years, the settlement grew slowly

but steadily. It was not, however, until July 16, 1834 that

a map presented to the county recorder to file for public

record marked the settlement's emergence as a corporate

town. A notation on the map stated: "A town plat at the

mouth of Black River in the township of Black River in

Lorain County and the State of Ohio: scale, 250 chains to

the inch. Survey May 10, 1834. Commencing at a stone

planted at the north corner of public square from which plat

is surveyed." It was not until two years later that the

town council chose the name Charleston in the hope it would

attract new settlers and Eastern railroad and canal promoters.

14
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Unfortunately, the change of name failed to attract many new

settlers, and the hoped for railroad and canal did not

materialize. The Ohio legislature had granted a franchise

to a group of railroad promoters in 1834 to build and operate

a railroad from Painesville to Sandusky which would have

passed through the Charleston townsite. However, the state-

subsidized promoters, known as the Ohio Railroad Company,

collapsed, costing Ohio $249,000 and Charleston its link

with Ohio commerce. The town was destined to slumber until

the railroad finally arrived in 1872 (Ref. 7, pp. 288-291

and Ref. 4, pp. 88-92).

Apparently, none of the structures associated with h_

early settlement have survived. More recent constructic.

around the mouth of the Black River has presumably erased

all traces of the pioneer cabins and the Reid blockhouse.

It is concluded that construction at the proposed Site No. 7

Diked Disposal Area will in no way further disrupt any

remains of these early structures.

Early Commerce and Industry - 1807-1872

With the removal of the Indians from northern Ohio, the

trading post at the mouth of the Black River turned to

serving the settlers that slowly had begun to arrive in the

area. The industrial life of Black River did not begin for

another ten years until the area around its mouth became the
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focus for boat and shipbuilding. The first vessel constructed

was the General Huntington launched by F. E. Church in 1819

at a shipyard on the west bank of the Black River, just

opposite the present-day location of the American Ship-

building Company. In 1820, Augustus Jones and William

Murdock, who had been shipbuilders on the Connecticut River,

received land grants on the east bank near the mouth of the

Black River and began building sailing vessels with ship-

builders from the east who had been put out of work there

during the War of 1812 when the British destroyed the

Connecticut shipyards. The first ship launched at the Jones

ahd Murdock shipyard was the sloop William Tell in 1828.

Shipyards were scon established along both the east and

west banks of the Black River and also along the lake shore.

The village of Black River was well suited for shipbuilding,

since the river afforded a good harbor and fine timber was

present in the forest surrounding the village and lining the

shores of the Black River. Many of the early shipbuilders

became ship owners, and fleets of schooners sailed in and

out of the Black River carrying the commerce from the area,

which consisted mainly of grain from the rich farm lands of

Lorain County.

The era of wooden shipbuilding continued at the mouth

of the Black River until 1873. One hundred and twenty-three

major vessels as well as about forty scows were constructed

16



during this period. The list of these major vessels is

given in Appendix II of this report.

The building of the first steamboats, Bunker Hill and

Constellation in 1837, led to the formation of the Black

River Steamboat Association. When the Bunker Hill was

launched from the J. N. Jones Shipyard, it was necessary to

tow it to Cleveland in order to equip it with the boiler and

fittings. The Constellation was completed at Black River by

hauling the steam machinery by oxen from Pittsburgh. These

first ships "lad been constructed under the controlling

interest of parties in Buffalo and Cleveland; but the forma-

-ion of the Black River Steamboat Association enabled =-e

local businessmen to control the building of future cra--C.

In 1838, the Association launched its first vessel, the

Lexington.

From its inception in 1819, shipbuilding was to rezai

Black River's major industry until the coming of the rail-

road in 1872. The population of Black River expanded very

slowly throughout the period, and the ship workers often

left the area during the summer as the community was n=est ed

with malaria and typhoid during these hot months. The

village lacked public sanitation, and the undrained marsh-

land along the river was a breeding ground for mosquitoes.

After 1853, many of the farmers who had previously hauled

their products to the mouth of the Black River for shipment

17



by boat, now took their grain to the railroad in Elyria.

After shipbuilding, the only other notable industry in

Black River was fishing. The waters of Lake Erie off the

mouth of the Black River were especially noted for perch,

pike, herring, pickerel, whitefish, and lake trout. Fishing

had been important in the area from the beginning of the

settlement, but it did not assume substantial proportions in

the economy of Black River until the late 1860's and early

1870's.

The first iron furnace in the Black River settlement

was erected in 1860 on the west bank of the river at what is

now the foot of -i:h.n Street. The owners of the furnace

were S. 0. Edison and Dr. Philo Tilden, while William McKin-

ley, father cf the 7resident, was furnaceman and bookkeeper

for the company. The company operated in Black River until

1871 when the plazt burned to the ground. It was never

rebuilt, and Edison moved his operation to Saginaw Bay,

Michigan, where it became known as S. 0. Edison & Company.

The location of the Black River furnace was later occupied

by the Ranney Fish Company.

The iron furnace had been one of the few bright spots

in the economy of Black River (Charleston) during the 1860's.

With its destruction by fire in 1871, the earlier loss of

the grain trade to the railroads at Elyria, and the decline

of the wooden shipbuilding industry, Black River entered the

18



1870's in a state of economic uncertainty. Many of the

merchants had departed, the warehouses were parcelled out

among the local farmers for barns and fences, the hotels

were empty, and the corporate organization was abandoned.

Black River, or Charleston, was a town in name only.

The field survey for the locations of the above men-

tioned cultural features of the 1807-1872 period indicates

that there are obviously no significant remains of these

historical resources intact today. All have been obliter-

ated over the years by more recent construction and activities

at and around the mouth of the Black River. There is now no

emvidence of the early shipyards that once spread along the

lake front east of the mouth of the Black River in the area

to be occupied by the proposed Site No. 7 Diked Disposal

Area. Decay and the wave action of Lake Erie have destroyed

the old launch ramps, and stone and concrete riprap presently

face the shore line in an effort to stem further erosicn.

Sources for the above information and additional details

may be found in the following items:

Boynton, W. W.

1876 The Early History of Lorain County Tract No. 83,

pp. 301-366, Western Reserve Historical Society,

Cleveland, Ohio.

Upton, Harriet Taylor

1910 History of the Western Reserve. Vol. 1, pp. 223-

19



262. The Lewis Publishing Company, Chicago.

Metcalf, George P.

1967 Lorain County, Ohio - A short history. Pathways

of the Pioneers, Vol. 2, No. 2, Lorain County

Historical Society, Elyria, Ohio.

Wright, G. Frederick

1916 A standard history of Lorain County, Ohio, Vol. 1,

The Lewis Publishing Co., Chicago.

Lorain County Sesquicentennial 1824-1974, pp. 88-98, American

Multi-Service, Elyria, Ohio.

The Development of Modern Lorain, Ohio 1872-1975

Black River (Charleston) was on the verge of becorl.c a

ghost tcw; whe-- several businessmen realized the import=ze

of the Black River harbor as a lake port for the export of

coal from southzern Ohio. The railroad was opened to Black

River (Charleston) in 1872 by the Cleveland, Tuscarawas

Valley and Wheeling Railroad, later renamed the Cleveland,

Lorain, and Wheeling Railroad and now part of the Baltimore

and Ohio Railroad system. At that time, there were less

than 500 inhabitants in Black River, and the plat map of the

village shows only a few blocks of structures situated on

both the east and west side of the river near the harbor

(Ref. 3). Figure 4 shows the project vicinity in 1865,

which was identical to that shown on the 1872 map.
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The coming of the railroad revived Black River. In

1874, an application w %s made to the Lorain County commis-

sioners for incorporation as a village under the name of

Charleston. The U. S. Post Office Department refused to

approve the name, however, because there was another Char-

leston, Ohio. The name Lorain was then chosen by the town

council, and the village was officially incorporated as

Lorain, Ohio, in 1876. The population of the village began

to grow rapidly, and by 1880, there were 1,595 inhabitants,

more than triple the 1870 count. Lorain had finally achieved

importance and a stable economic foundation.

Since 1880, the following major events have cz - the

growth and development of Lorain into the major industrial

city of today. (See Ref. 7 and Ref. 4 for further dis-

cussion.)

a. During the late 1870's and early 1880's, Zohn Gawn

established the first large-scale commercial

fishery. Other companies were formed about 1889

with the partnership of the Kolbe Brothers and

Ranney Company followed soon by T. W. Smith, which

was later merged with the A. Booth Company. In

1901, the Reger and Warner Company was formed.

The commercial fishing activities of these com-

panies were to become the most extensive on Lake

Erie. After 1960, commercial fishing on Lake Erie

21
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was greatly reduced because of pollution from lake

iront cities and industries and the increased

population of the lamprey eel which could enter

the Great Lakes more readily through the St.

Lawrence Seaway, which opened in 1959. Today,

perch are the most valuable commercial fish found

in the waters off Lorain's harbor.

b. Following the coming of the railroad in 1872, new

small industries were established in Lorain.

Among these were the planing mills of Brown

Brothers and Company and E. Slaight and Sons, and

the Lorain Stove Company.

c. Zn 1881, the Nickel Plate Railroad exten-e its

route through Lorain providing direct access to

cities and towns east and west.

d. The Haydenville Brass Works moved from E-aen-

ville, Massachusetts to Lorain in 1881, the town's

first basic industry not based on water transpor-

tation since the destruction of the iron furnace

in 1871. By 1883, the brass factory was he

town's largest employer, and the population of the

town doubled within a period of sixteen months.

The brass factory remained in business until 1903.

e. The most important event in the growth of Lorain

was the decision in 1894 to move the Johnson

22



Company, manufacturers of steel rails for traction

lines, from Johnstown, Pennsylvania to Lorain,

Ohio. As a condition to this move, the city of

Lorain agreed to straighten and dredge the Black

River to make it navigable to the Johnson Company

plant, which was to occupy a large tract of land

south and east of the mouth of the Black River.

The Johnson steel mill began operation on April 1,

1895, and Lorain began its emerqence as an impor-

tant steel-producin center. The plant operated

as the Johnson CompAny until the company was

reorganized and the name changed =c Lorain Steel

Company in 1898. With the reorcanization came an

expansion of manufacturing facilit-es and improve-

ments in methods. The Lorain Steel Company was

soon taken over by the National 7--be Company,

which in turn became a subsidiary of the newly

organized United States Steel Corporation. Since

that time, there has been continued expansion and

development of the steel-making facilities with

over 10,000 people now employed in this industry

in Lorain. There can be little doubt that the

steel industry was the spark that saved Lorain

from obscurity and made it the important industrial

center that it is today.

23
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f. With the arrival of the steel industry, there was

also a revival of shipbuilding. In 1897, the

Cleveland Shipbuilding Company organized and

built a shipyard on the east side of the Black

River opposite the location of the early shipyard.

Here, in 1898, was launched the first steel ship

built on the Great Lakes. Christened the Superior

City, it was then the largest ship on the Great

Lakes. In 1899, the American Shipbuilding Company

gained control of the Lorain shipyard and has

continued its operation to this day. Ships built

here include ore carriers, passenger ships, rail-

road care ferries, -ankers, self-unloaders, tugs,

barges, and ocean-gqi6; freighters. During both

World Wars I and II, r-.ny ships were constructed

at Lorain. The com;:xa has pioneered in the
design and constructic. of the largest and fastest

ore carriers on the Great Lakes. After World

War II, the Wilfred Sykes built at this yard was

known as the "Queen of the Lakes." For the past

several years, the kerican Shipbuilding Company

has been constructing giant ore carriers over

850 feet long.

g. Since the arrival of the railroad in 1872, the

shipment of coal and cther goods from Lorain has

24
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been important in the commerce of the area. The

Baltimore and Ohio Railroad has long maintained

extensive terminals on the west bank of the Black

River and on the lake front. Beginning with the

dredging of the river in 1894, there have been

continued improvements to the harbor facilities

and navigability of the Black River upstream to

the steel mills. Although constant improvements

had been made to Lorain Harbor by the U. S. Govern-

ment since 1828, the modern development began with

the passage of the River and Harbor Act of June 3,

1996, which authorized the survey of the harbor

area at the mouth of Black River. Subse=-ent acts

of 1899, 1907, 1910, 1917, 1930, 1935, 1945, 1960,

and 1965 authorized and provided for im~rovements

which included the construction of breakwaters and

the dredging of the harbor area and the Black

River. The harbor is naturally deep and one of

the best in the Great Lakes. A western and an

eastern sea wall protects the harbor from storms.

Key features are shown on Figure 4. According to

records at the U. S. Coast Guard Station at Lorain,

the first beacon of record in the harbor was

during the Civil War. There probably was an

earlier one, but no record exists of it today.
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The Lorain Beacon Building was built in 1898, and

James Connolly was the light keeper for the U. S.

Light House Service. The present light house,

built in 1909, along with the Coast Guard Station,

represent the oldest extant public structures

in the entire city.

From the above listed major structures and events came

other benefits to the growth and development of Lorain as a

major industrial city. Steel, shipbuilding, and lake com-

merce have provided a stable economic base for the area

since 1894. Attendant to these developments have been a

steady growth in populaticz and the establishment of many

small businesses, churches, schools, and public facilities

necessary to sustain the c==tinued well-being of the popu-

lation.

26
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DISCUSSION AND CONCLUSIONS

The focus of major economic activity in Lorain has

always been the Black River and the lake harbor at its

mouth. As new industries came into existence or old indus-

tries modernized, earlier structures were destroyed. Ob-

viously, improvements or expansion could not be accomplished

in such a restricted area without destruction of these older

features. As a result, modern-day Lorain today has little

remaining evidence of its days as the struggling village of

Black River and Charleston. Present-day Lorain is a city

whose rise to prominence has occurred within the past one

hundred years, its greatest development havi*= taken place

since 1900. Since the arrival of the railr:z. in 1872, the

steel mills in 1894, and the return of the shipyards in

1897, Lorain has become a small industrial ciant whose

activities have erased the evidence of the lean days prior

to 1872.

Two natural disasters have also contribuzted to the loss

of Lorain's links to its past. Following several days of

rain in 1913, the Black River turned into a raging torrent,

rising fifteen feet above its banks and sweeping ships and

structures into Lake Erie. On June 28, 1924, Lorain was hit

by a tornado that stands as one of the greatest natural

disasters recorded in the Eastern United States. Seventy-

eight people were killed and more than 1,000 injured. The
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downtown area and the harbor were almost completely devas-

tated. Nearly 200 business places were wrecked, 500 homes

completely destroyed, and 1,000 more houses partially

destroyed. Much of the downtown area around the mouth of

the Black River had to be rebuilt.

In the literature search and field survey conducted as

part of this effort, no significant sites, buildings, or

features of Lorain's early history or prehistory were found

intact around or near the mouth of the Black River. How-

ever, the status of those items deemed of prehistoric or

historic significance in relation to the proposed Site No. 7

Diked Dredge Disposal Area is indicated in Appendix I.

The only feature =0 the area adjacent to the proposed

disposal area that is ::lsidered to be of historic interest

and worthy of preserva:icn by the people of Lorain, acting

through the Lorain Couzty Historical Society, is the light-

house in Lorain Harbor. This structure, built in 1909, was

scheduled for replacement during the 1960's, but public con-

cern and pressure have sc far spared the structure. The

fight to save the lighthouse now centers on the problem of

financial responsibility for its care and maintenance.

Present action in this matter is being undertaken by the

Great Lakes Historical Society and Museum of Vermilion,

Ohio. The lighthouse has been nominated for inclusion on

the National Register of Historic Places, and final action
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is pending. (See Appendix II! for references concerning the

Lighthouse.)

Although the lighthouse is of relatively recent con-

struction and lacks most of the qualifications for inclusion

on the National Register, the structure is of historical

interest as an example of the period and tne growing impor-

tance of Lorain as a major Great Lakes port. It, and the

companion U. 3. Coast Guard Station, are the only structures

remaining from the period of Lorain development at the turn

of the 20th century. In this respect, the U. S. Coast Guard

Station should also be considered culturally integral to the

lighthouse. Since the former is still !. active use, the

problem of its preservation has not yet arisen.

The construction of the proposed Site No. 7 Diked

Disposal Area will not affect the lighthouse since it is

outside the range of any activities that would be associated

with building the pipeline or the containment area. A

temporary adverse visual effect would accrue to the U. S.

Coast Guard Station during the period for the construction

of the pipeline, but there would ne no permanent adverse

effect following the completion of the pipeline installa-

tion. There would be no basic changes in the appearance of

the area or the activities currently associated in and

around Lorain Harbor once the pipeline is in operation.

Except for the remote possibility that some remains of
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prehistoric site CM 33 Lo 1 may still exist, as mentioned

previously, there are no historic, prehistoric, or existing

cultural resources that can be expected to be, directly or

indirectly, adversely affected by the proposed project.

There are no remaining cultural resources other than the

lighthouse and the U. S. Coast Guard Station that could

possibly qualify for inclusion on the National Register. In

the event evidence for prehistoric site CM 33 Lo 1 would be

encountered during the excavation for the pipeline, only

immediate archaeological salvage and recording of items and

features directly in the path of the pipeline would appear

to be warranted. The highly disturbed nature of the soil of

this area by ma_- activities since the prehistoric occupa-

tion makes the =rnbability of significant features existing

intact very low.

Historical!%, the early Black River community and the

present-day city of Lorain have depended upon the harbor and

the navigability cf the Black River for economic stability.

The construction of the proposed Site No. 7 Diked Disposal

Area can only add to that stability and the cultural well-

being of the co~unity. In addition to serving the need for

dredge disposal, it is anticipated that there may be addi-

tional protective benefits to the lighthouse, U. S. Coast

Guard Station, and more recent structures as the design

features of the disposal area will serve as added buffers to
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wave erosion and destructive winds coming off Lake Erie over

the harbor area.
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Appendix I: Significant Former and Presently Extant

Historic and Prehistoric Cultural Resources,

Lorain Harbor, Ohio.

1. Prehistoric archaeological sites consisting of at

least five villages, three burial mounds, and two

burial areas as recorded on Plate 3. All of these

sites appear to have been destroyed.

2. Historic Indian village on the east shore of the

Black River near its mouth. No evidence remains

of this village.

3. Structures (houses) of the first permanent settle-

memt by -e Moravians at the mouth of the Black

PL.-er _i- 17E7. No intact remains of this settle-

ment exist today.

4. House of Azariah Beebe built at the mouth of the

Black Ri-er in 1807. No remains of this house

exist tcfay.

5. The Nathan Perry trading post in the area now [
occupied by the U. S. Coast Guard Station. Built /
about 1807-1808. No remains. Destroyed by later

buildings.

6. John S. Reid home and blockhouse containing also

the post office, tavern, inn, and office for the

first justice of the peace. Built in 1812 at what

A-I-I
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is now the corner of First Street and Broadway.

No remains, replaced by later streets and struc-

tures.

7. F. E. Church shipyard located on the west side of

the Black River just above the mouth in 1818-1819.

No remains.

8. A. Jones and W. Murdock shipyard built near the

mouth of the Black River in 1820. No remains of

this shipyard exist today. Replaced by later

structures.

9. The Edison and Tildon iron furnace built on the

west bank of the Black River at the foot of 8th

Street. Burned to the ground in 1871. Area later

occupied by Ranney Fish Company.

10. The Lorain Lighthouse is still in existence. The

Great Lakes Historical Society is trying to have

it preserved as a major historic landmark.

11. The U. S. Coast Guard Station is still in exist-

ence and in use. This structure and the light-

house are the only major features in the harbor

area not altered extensively or replaced since

early in the 1900's.
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Appendix II: Ships constructed at Lorain (Black River) during the
golden age of wooden shipbuilding. List based on G.
Frederick Wright, A Standard History of Lorain County,
Ohio, pp. 305-308, 1916.

Name Year Euilder

General Huntington 1819 F. Church
Schooner Ann 1821 F. Church
Young Amaranth 1825 F. Church
Nucleus 1827 William Wilson
Sloop William Tell 1828 Captain A. Jones
Schooner President No. 1 1829 Captain A. Jones
Steamer General Graciot 1831 Captain A. Jones
Schooner White Pigeon ia32 W. and B. B. Jones
Schooner Globe 1832 Captain A. Jones
Brig John Henzie 1833 W. and B. B. Jones
Schooner Nancy Dousman 1833 Captain A. Jones
Brig Indiana 1834 W. Jones; A. Gilmore
Schooner Florida 1834 W. and B. B. Jones
Schooner Juliette 1834 W. and B. B. Jones
Sloop Lorain 1834 Ed Gillmore, Jr.
Schooner St. Josezz 1835 F. N. Noyes
Schooner Texas 1836 J. Hamblin
Schooner Erie 1836 F. N. Jones
Brig Ra.saj :rooks 1836 G. W. Jones
Brig North Caroli=a 1834 J. Hamblin
Steamer Bu.- er Zi'a 1837 F. N. Jones
Steamer Constella-ion 1837 A. Gillmore
Steamer Lexington 1838 F. N. Jones
Sloop Randolph 1837 Captain A. Jones
Schooner Algonqui= 1839 G. W. Jones
Schooner Tom Corwin 1840 G. W. Jones
Schooner Marion 1841 Captain Thomas Cobb
Schooner President No. 2 1841 F. N. Jones
Schooner George Watson 1841 G. W. Jones
Brig Rosa 1841 F. N. Jones
Brig Hoosier 1842 F. N. Jones
Brig Alert 1842 F. N. Jones
Schooner Equador 1842 F. N. Jones
Schooner Acorn 1842 Captain Thomas Cobb
Schooner Trenton 1843 W. S. Lyo.s
Schooner Endora 1843 T. Cobb
Schooner Andover 1844 William Jones
Schooner Farmer (rebuilt) 1844 D. Rogers
Schooner Magnolia 1845 W. S. Lyons
Schooner John Erwin 1845 Cobb & Burnell
Schooner Thomas G. Colt 1846 William Jones
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Appendix II (Cont'd,)

Name Year Builder

Schooner W. A. Adair 1845 T. H. Cobb
Steamer H. Hudson 1846 Jones & Company
Brig Emerald 1844 Joseph Keating
Brig Concord 1846 W. S. Lyons
Schooner Palestine 1847 J. Keating
Schooner T. L. Hamer 1847 W. S. Lyons
Schooner Rambler 1847 Benjamin Flint
Schooner Samuel Strong 1847 Captain T. Cobb
Propeller Delaware 1847 Cobb. Burnell & Co.
Propeller Ohio 1848 S. D. Burnell
Schooner Vincennes 1846 W. S. Lyons
Brig Eureka 1847 S. D. Burnell
Schooner Asia 1848 Captain T. Cobb
Brig A. R. Cobb 1841 Captain T. Cobb
Brig Mahoning 184a William Jones
Schooner Florence 1648 W. S. Lyons
Propeller Henry Clay (rebuilt) Is!. William Jones
Schooner T. P. Handy lE William Jones
Schooner Meridian l842 William Jones
Schooner Abagail 164= Lyons & Fox
Bark Buckeye State I$ Mr. Hubbard
Schooner J. Reid 1Ez2 W. S. Lyons
Schooner Winfield Scott 1E62 William Jones
Schooner Main 1652 W. S. Lyons
Schooner Hamlet 1E%: William Jones
Schooner H. C. Winslow 1853 William Jones
Schooner W. F. Allen 1853 Jones & Co.
Schooner City 1853 D. Rogers
Schooner Cascade 1853 William Jones
Schooner H. E. Mussey 1853 Benjamin Flint
Schooner Wings of the Morning 1854 Jones & Co.
Schooner Peoria 1854 A. Gillmore
Propeller Dick Pinto 18=4 G. W. Jones
Schooner G. L. Newman 16-5 B. Flint
Schooner Drake 18 Jones & Co.
Bark Lemuel Crawford 1855 Jones & Co.
Schooner Kyle Spangler 1856 William Jones [
Schooner Leader 1856 Lyons & Gillmore
Schooner W. f. Willord 1856 Charles Hinman
Schooner John Webber 1856 Charles Hinman
Schooner Grace Murray 1856 William Jones
Schooner L. J. Farwell iZ56 William Jones
Bark David Morris 1857 William Jones
Schooner Return 1855 D. Fox
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Appendix II (Cont'd.)

Name Year Builder

S8
Schooner Herald 1857 William Jones
Schooner Freeman 1855 William Jones
Schooner Ogden 1857 William Jones

Bark Levi Rawson 1861 William Jones
Bark William Jones 1862 Jones & Co.
Schooner Alice Curtis 1858 Edwards
Propeller Queen of the Lakes 1855 William Jones
Brig Audubon 1855 William Jones
Schooner John Fretter 1853 Charles Hinman
Schooner E. F. Allen 1862 A. Gillmore
Bark Franz Sigel 1862 G. W. Jones
Bark Orphan Boy 1862 William Jones
Conrad Reid 1862 H. D. Root
H. D. Root 1863 H. D. Root
Minerva 1863 William Jones
William H. ar.a--an 1865 H. D. Root
Schooner FcSt:ria 1865 W. S. Lyons
Pride 1866 H. D. Root
W. S. Lyons 1866 W. S. Lyons
Bark Summer Cicud 1864 Lester Smith
Schooner Li-i. Fox 1866 D. Fox
Kate Lyons 1866 William Jones
Bark P. S. Y--s 1867 G. W. Jones
Schooner H. C. zost (rebuilt) 1866 Thomas Wilson
General Q. A- ..-illmore 1867 Thomas Wilson
H. G. Cleveland 1867 William Jones
Clough 1867 D. Fox
Vernie Blake 1867 H. D. Root
Thomas Wils:= 1868 Thomas Wilson
Brig E. Cohen 1867 H. D. Root
Thomas Gawn 1872 John Squires
Barge Sarah E. Zheldon 1872 Quelos & Peck
Mary Groh 1873 H. D. Root
Steamer Chaxles Hickox 1873 H. D. Root
Steam Barge EZr tian 1873 Quelos & Peck
Schooner Our Sc= 1875 H. Kelley
Schooner Sumatra 1873 Quelos & Peck
Schooner Three Brothers 1873 H. D. Root
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Appendix III: Bibliography and References for the History

of the Lorain Lighthouse Station.

BIBLIOGRAPHY

1. The Lorain Daily News: November 22, 1905

2. " " " " : December 26, 1908

3. " ": January 4, 1909

4. The Lorain Journal: July 26, 1939

5. " August 2, 1945

6. " " : July 18, 1950

7. " " " : Jctober 16, 1950

8. " 5' : June 5, 1953

9. " ' " September 23, 1953

10. " H August 4, i6

11. " October 1, 1960

12. " " " : July 12, 1965

13. : August 7, 1965

14. " " " : July 31, 1965

15. Chronicle Telegram-Elyria: May 10, 12, 1966

16. " H " : Nove~ber 10, 1965

17. " " : December 30, 1965

18. " H " : August 4, 1965

19. " " " : August 17, 1965

20. 5" : September 17, 1965

21. H " H January 6, 1966
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Appendix III (Cont'd.)

22. Chronicle Telegram-Elyria: September 2, 1966

23. " " : July 31, 1971

REFERENCES

1. The U. S. Coast Guard Station, Lorain Ohio.

2. The Lorain County Historical Society, Elyria,

Ohio.

3. The Great Lakes Historical Society, Vermilion,

Ohio.

4. The Lorain Journal microfilm records.

5. The Lorain Public Library newspaper clipping

file on U. S. Coast Gz _rd Station.

6. The Lorain County Reczders Office, Elyria, Ohio.

7. The Lorain County Treas-uxers Office, Elyria, Ohio.

8. The Lorain City Engineers Office, Lorain, Ohio

a. Map file number X-16

b. Map file number Y-75 (A Coast Guard Plot

Plan #101218 for the Lorain Lifeboat

Station.
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